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Abstract 


The U.S. Standard Atmosphere, 1062 18 @ product of COESA generated under the impetus 
of increased knowledue of the higher atmosphere and more accurate determinations of basie quan- 
tities, such as redefinition of the absolute thermodynamic temperature seale. For all practical 
purposes the US. Standard Atmosphere, 1962 ix in agreement with the ICAO Standard orer 
their common altitude range. Background information, including a brief historical statement, ix 
giten in the Foreword. The document is arranged in three parts. Part I gives the basis for the 
miain tables of atmioxpheric properties and contains a full development of gravity and geopotential 
asa well as the basic assumptions, formudas, and derived quantities. In Part li additional infor- 
mation relating to the atroxphere is given, including discussion of ayatematic variations, observed 
and inferred extremes, and representations of atmospheric variables a8 approrimate analytic 
functions of altitude. Part I] contains the main tables of atmospheric properties to 700 hilo- 
meters calculated in both metric and English units, Throughout the docunient figures and short 


tables arc introduced to aid in visualizing the variation with altitude of atmoapheric parameters 
and to provide conversions between various units, 
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Foreword 


On March 15, 1962, a revised U.S. Standard Atmoaphere to 700 km was adopted by the 
United States Committee on Extension to the Standard Atmosphere (COESA), representing 
29 U.S. scientific and enginoering organizations. This committee has also recommended the 
lower 32 km of this representation of the almosphere to the International Civil Aviation 
Organization (ICAO) for international standardization. The lowest 20 kin of this new CORSA 
atmosphere coincides with the 20 km Afantuad of the [CAO Standard Almusphere, 1954, except 
for minor differences due to revised standardization of some physical constants. 

This report revises and replaces COESA’s first report, U.S. Extension to the ICAO Stand- 
ard Atmosphere—-Tablea and Data to $00 Standard Geopotential Kilometers, 1968 (ref. 1). 

The U.S. Air Force, the National Aeronautics and Space Administration, and the U.S. 
Weather Bureau cosponsored the movement which led to this new representation of the atmos- 
phere. Participating organizations included: 

Aeronautical Systems Division, AFSC 

Air Force Deputy Commander Aerospace Systems, AFSC 

Air Weather Service, USAF 

Applied Physics’Laboratory, The Johns Hopkins University 

Army Ballistic Missile Agency 

Army Signal Research and Development Laboratory 

Ballistic Research Laboratories (Aberdeen Proving Ground) 

Battelle Memorial Institute 

The Boeing Company 

Federal Aviation Agency 

General Dynamica/Astronautics 

Geophysica Corporation of America 

Geophysica Research Directorate, AFCRL 

Goddard Space Flight Center, NASA 

Harvard College and Smithsonian Institution Astrophysical Observatories 

High Altitude Engineering Laboratory, University of Michigan 

Jet Propulsion Laboratory, California Institute of Technology 

Langley Research Center, NASA 

Lockheed Missiies and Space Company i 

George C. Marshall Spare Flight Center, NASA # 

NASA Headquarters i 

National Bureau of Standards, Department of Commerce ee 

Naval Proving Grounds : 

Naval Research Laboratory 

Navy Weather Research Facility 

The Rand Corporation 

Space Technology Laboratories, Inc. 

United States Weather Bureau, Department of Commerce 

White Sands Missile Range 

COESA is a group of scientific and engineering organizations, each holding national 
responsibilities related to the requirement for accurate tables of the atmosphere to high altitudes. 
After they joined forces to develop such an atmosphere in November 1953, several new organiza- 
tione were added to the ranks. A working group, appointed at the first meeting, met frequently 
between 1953 and the end of 1956. Their recommendations, which were accepted by the entire 
committee, were published in 1958 (ref. 1). 

Scientific progreas quickly rendered this 1958 document obsolete, since orbital periods of the 
first Sputnik indicated that densities at the upper altitudes were in error by more than an order 
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of magnitude. The Working Group was reestablished in January 1960 to review all available 
satellite and rocket data ae related to the COESA tables and to consider the need for revision. 
For the next year, the Working Ciroup studied new data and theories frou more refined 
satellite flighte. The information obtained from the early USSR satellites was insufficient for 
the purpose because the USSR aerodynamic configurations were not made known and the 
data covered only the lower altitude range of satellite orbits. A few years of observations at 
satellite altitudes were a.so required to understand the effects of solar activity and position. 
The United States satellites provided the necessary extreme-altitude data. Additional rocket 
flights provided needed detail for levela above those of balloon flights. The COESA Working 
Group prepered « recommendation from this new scientific inventory which was accepted by 
the entire committee. Active Working Group participants included: 

*Dr. Luigi Jacchis, Smithsonian Institution Astrophysical Observatory, Chairman 

Mr. Norman Sissenwine, AFCRL, Executive Secretary 
Mr. Herbert Appleman, Air Weather Service 
Dr. H. J. aufm Kamp«, USA Signal Corps, R & D Laboratory 
*Dr, K. 8S. W. Champiou, AFCRL 
*Mr, Allen E. Cole, AFCRL 
Mr. Walter C. Conover, USA Signal Corps, R & D Laboratory 
Dr. Arnold Court, AFCRL 
. Maurice Dubin, NASA 
t. Col. J. C. Glover, Air Weather Service 
R. K. Hankey, ASD, Wright-Patterson AFB 
Richard A. Hord, Langley Research Center, NASA 
. D. P. Johnson, National Bureau of Standards 
. F. 8, Johnson, Lockheed Missile Systems Division 
. Leslie M. Jones, University of Michigan 
. H. K. Kalimann-Bij!, The Rand Corporation 
. W. W. Kellogg, The Rand Corporation 
. Herman LaGow, Goddard Space Flight Center, NASA 
Philip Mange, Naval Research Laboratory 
Mr. Raymond Minzner, Geophysics Corporation of America 
Dr. William Nordberg, Goddard Spacu Flight Center, NASA 
{Mr. W. J. O'Sullivan, Jr., Langley Research Center, NASA 
Dr. Hartley L. Pond, AFCRL 
Mr. Roderick S. Quiroz, Air Weather Service, USAF 
Mr. Orvel E. Smith, George C. Marshall Space Flight Center, NASA 
Mr. Nelson W. Spencer, Goddard Space Flight Center, NASA 
+Mr. Sidney Teweles, U.S. Weatber Bureau 
Dr. Harry Wexler, U.S. Weather Bureau 

This revised U.S. Standard Atmosphere, 1962 depicte idealized middle-latitude year-round 
mean conditions for the range of solar activity that occurs between sunspot minimum and 
sunspot maximum. Part I gives the basis for the tables appearing in Part II]. Supplemental 
presentations provided in Part II indicate the variability of density above 200 km with solar 
position and activity. For lower altitudes they indicate the range of seasonal and day-to-day 
variability that can be deduced from the available data. 

Although density ia the primary atmospheric property measured at or deduced for very 
high altitudes, it is necessary to define the atmosphere in terms of temperature, in order to 
achieve continuity between the ICAO atmosphere and ita extension. The application of 
molecular-scule temperature segmenta at higher altitudes yields densities which sre consistent 
with observed densities. Table I.4(a) is the basic framework for the tables of the U.S. Standard 
Atmosphere, 1962. 

The new U.S, Standard Atmosphere, 1962 agrees in general with but differs in detail from 
the Committee on Space Research (COSPAR) International Reference Atmosphere, CIRA 
1961. CIRA 1961 is not in agreement with the ICAO Standard Atmosphere. The U.S. 
Standard Atmosphere, 1962 provides detail and more parameters than CIRA 1961, and includes 
refinements in matching the data that were not possible in the earlier COSPAR atmosphere. 
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Close contact between COSPAR and COESA has reduced discrepancies between the two 
atmosphette a Minium, 

On the basis of information provided by the COESA Working Group, this document was 
prepared by personnel of the NASA Langley Research Center, notably: Dr. Jolin E. Duberg, 
Mr. William J. O'Sullivan, Jr, Mr. Richard A. Hord, Dr. S. £. Seaton, and Mr. Jamas A. 
Mullins, who wrote and revised the manuscript; Miss Vera Huckel and Mise Jean Mason, 
who did the checking and curve-fitting; and Mr. Roger Butler and Miss Lillian Boney, who 
wrote the machine programs for computation of the tables. 

The cochairmen would like to take this opportunity to thank the many Working Group 
scientiata and engineers who contributed unselfishly of their time and energies to bring this new 
representation of the atmosphere into being. Our special thanks and that of all organizations 
of the committee go to the individuals who prepared and edited this report. 


Maurice Dupin, NASA 
Norman Stases wine, USAF 
Haney Wexien, USWB 


Cochairmen, U.S. Committee on Extension to the Standard Atmosphere 
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Basis of the Tables 


10 INTRODUCTION 


Part I gives the basis for computation of the main 
tables of atinoepheric properties that appear in 
Part HT. Also included in Part I are short tables of 
physical constanta, conversion factors, and defining 
propertice used in the computations. 


11 BACKGROUND 


The modern standard atmosphere was first de- 
veloped in the 1920’s in the United States and in 
Europe to satisfy a need for standardization of 
aircraft inatruments and aircraft performance. The 
United States standard atmoaphere was generated 
by the National Advisory Committee for Aero- 
nautics (NACA) while the European standard at- 
mosphere was produced by the International Com- 
inission for Aerial Navigation (ICAN). There were 
slight differences between the independently de- 
veloped ICAN and NACA atmospheres. These 
differences were reconciled and international uni- 
formity was achieved through adoption by the 
International Civil Aviation Organizatiun (ICAO), 
on November 7, 1952, of a new standard atmosphere. 
This new standard was officially accepted by NACA 
on November 20, 1962, and forms the basis for tables 
published in NACA Report 1235 (ref, 2). The 
computations for these tables were cerried out by 
the United States. Parta of the tables were inde- 
pendently computed by the Italian government. 
Conversions from metric to English units were made 
in accordance with internationally adopted conver- 
sion factors. The tables extended over an altitude 
range from 5 km below to 20 km above mean sea 
level, 

Shortly after this first international standard 
atmoaphere was published, « need began to be sp- 
parent for extension of the tables to greater altitudes. 
The U.S. Committee on Extension to the Standard 
Atmosphere (COESA) was organized in 1953, and 
adopted in 1956 the U.S. Extension to the ICAO 
Standard Atmosphere (ref. 1) including tablea, de- 
veloped from theory, extending to an altitude of 
300 geopotential kilometers. 

At aboul this same time, reliable instrumentation 
of rocketa and satellites made possible experimental 
determinations of important atmospheric properties 
to altitudes of the order of !,000 kilometers. This 
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new information 0 added to the fund of knowledge 
that in January 196! a new Working Group of 
COESA was convened for the purpose of developing 
a new standard atmosphere. 

In order to obtain the beat acope and in order to 
achieve the purpose in minimum time, lask groups 
were formed to lay the foundation for this standard 
atmosphere. Membership of these task groups was 
as follows: 


Task Group i--Surface to 90 km 

Arnold Court (Convener) 

K.S. W. Champion 

Luigi Jacchia 

Raymond A, Minzner 

Harold B. Tolefson (Liaison) 

[eater M. Jones (Adviser) 

William Nordberg (Adviser) 
Task Group []—90 km to 200 km 

Herman E. LaGow (Convener) 

Nelson W. Spencer 

Raymond A. Minzner 

K. S. W. Champion 

Philip W. Mange 

Richard A. Hord (Liaison) 
Task Group /11---200 kin to 700 km 

H. K. Kallmann-Bijl (Convener) 

Luigi Jacchia 

F. S. Johnson 

K. S. W. Champion 

John E, Duberg (Liaison) 
Task Group ]V—90 km to 700 kin 

Herman E, LaGow (Convener) 

K. S. W. Champion 

F. S. Johnaon 

H. K. Kallmann-Bij) 

Philip W. Mange 

Raymond A. Minzner 


The purpose, then, of this U.S. Standard Atmos- 
phere, 1962 is to take account of increased knowledge 
and more accurate determinations of basic quantities, 
including the redefinition of the absolute thermo- 
dynamic temperature scale by the Tenth General 
Conference on Weights and Measures in 1954. For 
all practical purposes, the U.S, Standard Atmosphere, 
1962 is in agreement with the ICAO Standard 
Atmosphere over their common altitude range. 
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4 U.S. STANDARD ATMOSPHERE, 196¢ 


The U.S. Standard Atmosphere, 1968 is divided 
into four altitude regions. The first, from —& to 
+20 km (geopotential altitude), im designited 
standard. A second region, from 20 to 32 km (geo- 
potential altitude), is designated proposed standard. 
Next, the region from 32 km (geopotential altitude) 
to 90 kim (geometric altitude) is called tentative, and 
last, that portion from 90 to 700 kin (geometric 
altitude) ia termed speculative. 

Expressions for the variation with altitude of the 
acceleration due to gravity have been reexamined by 
COESA and are discumed in section 1.2.4. 

In extending the U.S, Standard Atmosphere to 700 
km, and in light of the designations attached to 
various height intervals (implying increasing uncor- 
tainty with increasing height), there is included a 
discussion of variability and extremes of data in 
order to give those using this standard an apprecia- 
tion of such excursions from the standard as may 
be met in practice. Fundamentally, the U.S. Stand- 
ard Aimosphers, 1962 is defined in terms of an ideal 
alr assumed to be devoid of moisture, water vapor, 
and dust, and obeying the perfect gas law. It is 
based upon accepted standard values of the sea-level 
air density, temperature, and pressure. 

For most purposes, the adoption of a sequence of 
connected linear segments involving variations of 
molecular-scale temperature with altitude to repre- 
eent standard conditions is satisfactory and is 
retained here. However, there is added, for those 
needing a smoothed change of molecular-scale tem- 
perature with altitude, a section dealing with approxi- 
mete analytic expressione for the molecular-ecale 
temperature and other variables. 

The bulk of this volume is devoted to tabulated 
~ -values-of atmospheric properties. It is especially 
to be noted that up to 90 km entry is made to the 
tables in terms of geopotential altitude on the left-hund 
pages, while on right-hand pages entry is made in 
terma of geometric altitude. Above 90 km entry is 
made in geometric altitude only. 

Metric tablea appear firat, followed by similar 
tables in English unita. It is also to be noted that 
at the 90-km level, tabular entry of certain quan- 
tities is terminated for technical reasons discussed 
in the text. In the following paragraphs basic 
concepts and formulas are developed firet, followed 
by relationships between variables and then by 
derived quantities. Graphs illustrative of the func- 
tions appear in the body of the text near the equa- 
tions in order to facilitate visualization of the be- 
havior of the quantities. Units and conversion 
factors are arranged in convenient tables. 


1.2 BASIC ASSUMPTIONS AND FORMULAS 


1.2.1 Primary constants.—For purpoess of 
computation it is necessary to establish numerical 
values for various constants appropriate to the 


earth's atmosphere, In some instances the beat 
value of the conatant is known to greater accuracy 
than needed in atmospheric tables, and thus, round- 
ing to « suitable value is appropriate. Table 1.2.1 
gives numerical values adopted as exact for the 
computetions contained herein. 


Discussion of these tabular values is as follows: 


P, Sea-level pressure ig, by definition, 1.013256 
105 newtons m7, This corresponds to 
the pressure exerted by a column of 
mereury 0.760 m high, having a density 
of 1.35051 X 10° kg m-? and subject to an 
acceleration due to gravity of 9.80665 
m sec, 

Po; te Sea-level density and temperatures, reapec- 
tively, are thewe values published in the 
ICAO Standard Atmosphere. 

Jo The value for ms, sea-level acceleration due 
to grnvity, was adopted by the ICAO for 
the ICAO Standard Atmosphere and is 
adopted here as the value at exactly 45° 
geographic latitude. 

S,B Sutherland's ‘ onetant S and 8, also a con- 
stant, are ut -d in Sutherland's viscosity 
equation. Turse constants are deter- 
mined from -inpirical data on the vis- 
cosity of air (ref. 3) in accordance with 
Sutherland's equation, and in general 
engineering pravtice the values shown in 
table 0.2.1 are used. 

T Temperatica «f the ire point is 273.15° K. 
This value resul:. from the decision in 
October 1954 by the Tenth General 
Conference on We gta and Measures, 
meeting in Paris, France, to redefine the 
temperature scale by selecting the triple 
point of water as the undamental, fixed 
point and assigning ¢ the temperature 
273.16° K (001° ¢’), 

x The ratio of the specific ‘eat of wir at con- 
stant preasure to the specific h-at of air 
at constant volume is adopted as 1.40 
(dimensionless). 

¢g The mean collision dinmeter fer sir is 
assumed to be 4 const .ri for all altitudes 
(ref. 4). 

N Avogadro's number based on the scale 
C= 12.0000. (‘The International Union 
of Pure and Applied Chenustry, meeting 
in Montreal in 1941, adopted a new table 
of atomic weighta based on the assign- 
ment of atomic weight 12.0000 to the C" 
isotope.) 

R* The value of * adopted here is that given 
in reference 5 when the latter is corrected 
for the aforementioned change in the 
atomic-weight scale. 
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| Symbol | Metrie unite (mba) 
BP, 1.013260 x 10 newtona m-? 
n~ 1.2250 kg m-! 
4 18° ¢ 
* 9.80665 m sec~? 
8 110.4° K 
Ts 279.189 K 
# 1.488% 10-4 kg geo tint (7K Fi 
Y | 1.40 (dimensioniesay 
e 3.65% 10-1 mn 
N 6.02257 x 10" (kg-mol) —! 
K* = | 8.31432 Joules (°K)~t mol-? 


Conversion factors between the English and mks 
aystems, in accordance with an agreement. reached 
by the directors of the standards laboratories of six 
English-speaking nations, effective July 1, 1959, are 
(from ref, 6): 


1 ft =0.3048 meter (exact) 
1 Ib=0.45350237 kg (exact) 


1.2.2 Tue pervect cas Law.—~The equation of 
atate of a perfect gas (the perfect gas law) and the 
hydrostatic equation (see section 1.2.3) are con- 
venient starting points in the development of the 
expressions and relationships necessary to realization 
of tables of values descriptive of the earth's atmos- 
phere. 

The equation of state of a perfect gas is (from 
ref. 7): 

ov pele 1.2.2-(1) 
wherein ? is the atmospheric pressure, p is the air 
density, X* is the universal gas constant, and 7 is 
the absolute temperature. [It is to be noted that 
M, the mean molecular weight of air, is assumed to 
be constant up to an altitude of 90 kin, while above 
thia altitude Af varies because of increasing dis- 
sociation and diffusive separation, 

1.2.3. Tue nypxosratic EQquATION.—In adopting 
the hydrostatic equation it is assumed that the 
atmosphere is static with respect to the earth. The 
equation in appropriate form is: 

dP = — py dZ 1.2.3-(1) 
The acceleration due to gravity g and the geometric 
altitude Z are discussed in detuil in later sections of 
the document. 

12.4 Graviry.—-Viewed in the o:dinary manner, 
from a frame of reference fixed in the earth, the 
atmosphere ia subject to the force of gravity. ‘The 
force of gravity is the resultant (vector sum) of two 
forces: (a) the gravitational attraction, in accordance 
with Newton's universal law of gravitation, and (b) 


Tawcg [.2.1.—Aborreb + tMAny CONATANTA 


pte et 


2116,22 Ibf ft-* 
0.076474 tb fr-* 
60.0° F 


| Rnghian waits (f1-th-ree) 
32.1741 ft meet 
198.72° R 


401.679 R 


t 
i 7025 X10-* ib ftvteeet(*H 14 H 
1.40 (dimensionbsa) 1 
1.1078 x 10°* ft | 
2.79378 x 50M (ibm) ~! 
1848.31 ft Ib (ibsmol)-! (°R)-! | 


as oes eae at 


the cer.tafugal force, which results from the choice 
of an earthbound, rotating fraine of reference. 

The gravity field, being a conservative force field, 
can conveniently be derived from the gravity poten- 
tial energy, per unit mase-—-that is, from the zeopo- 
tential ¢ This is given by 

O= 004-9 1.2,4-(1) 
where $g is the potential energy, per unit muse, of 
the gravitational attraction, and d is the potential 
energy, per unit mass, associated with the centrifugal 
force, The gravity force, per unit masa, is 

g=—00 1.2.4~(2) 
where Vd is the gradient (ascendant) of the geo- 
potential. The acceleration due to gravity ia denoted 
by g and is defined as the magnitude of g; that is, 
g=\g|=|94! 1.2.4-(3} 
The gravity tield ia conveniently represented by its 
equipotential (level) surfaces, on each of which the 
geopotential > is constant, the surfaces being pierced 
orthogonally by curves called the linen of gravity 
force. At each point on a line of force, the tangent 
has the direction of the corresponding gravity force 
vector g. 

In this document the geometric altitude Z of a 
point is defined as the distance, measured along the 
line of force through the point, from the equipotential 
surface for which ©: 0 to the point in question, the 
aurface for which @=-0 corresponding closely to inean 
sea level. (The slight differences between geometric 
altitude as defined here and several straijht-line 
distances, shown achematically in fig. [.2.4(0), are 
negligible, for moat practical purposes, in the altitude 
range considered herein.) With this definition, the 
differential relation of the geometric altitude Z and 
the gropotential © is 


1.2.4-(4) 


d@=g dZ 


Frouns 1.2.4(0).—Relationships between various heights. 


which is the incremental work done in lifting a unit 
mass a distance dZ against the gravity force. There- 
fore, the geopotential at a point whose altitude is Z 
is given by 


ou f "gaz 1.2.4-(6) 


where the integration is performed along the line of 
force which passes through the point. (The general 
equation for the difference between the geopotential 
at points A and B is: 


a 
er oe f gdR 1,2.4~(6) 


where the line integral on the right-hand side is 
independent of the path and R is the position vector 
of a point on the path.) 

The centrifugal potential ¢ can be expressed as 


Oo = $0%[a*— (r cox ¥)*] 1.2.4-(7) 


where is the angular velocity of the earth and r cos ¥ 
ia the distance, measured perpendicularly to the 
earth's axis, from this axis to the point (r, 6, ¥). 
The spherical coordinates r. 6, and ¥ are, respectively, 
the radial distance from the earth's center, the longt- 
tude, and the geoventric latitude (the angle that the 
radius vector makes with the equatorial plane of the 
ewth). In equation 1.2.4-(7), the constant 4 
denotes the equatorial radius of the earth. 

The gravitational potential 9 can be expanded in 
an infinite series of apherical harmonica. When the 
lees important terms in this series are discarded, the 
expression for $y. becomes 
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6, — [i 27 (*) (3 win! v1) ] 4M (14 3) 
1.2.4-(8) 


where @ is Newton's univerval gravitational constant, 
Af is the mass of the earth, and J ia the second 
harmonic coofficient. 

Equations 12.4-(1). ~(2), -(3), (7), and -(8) 
define the gravity fleld of the earth for the purposes 
of this document. The adopted geopotential © is 
independent of the lJongitude 6. Therefore, the 
defined gravity fleld is axially syminetric. Moreover, 
each line of force hes entirely in a meridian half-plane, 
6 Constant, and has the differential equation 


Loe 
| a : 
Paes ab 1.2.4-(9) 
or 


The gravity line of force passing through the point 
for which @=0 and g==g) ia the curve along which 
the present s:andard atmosphere is postulated. It 
is possible to select the value of the vonstant (Af 
(ace eq. 1.2.4-(8)) well within the present limits of 
measurement and in such a way that the point for 
which @=0 and g=go corresponds precisely to the 
geographic latitude ¢=45° (geocentric latitude 
= 44.808°); this has been done with the use of 
selected average values for J and a (see ref. 8): 


J == 1.623495 % 107? (dimensionlesa) 1.2.4-(10) 
a =6,378,178 meters 1.2.4-(11) 

The corresponding value of @Af is 
GM = 3.9862216 X 10'* meters! sec"? 1.2.4 -(12) 


For the accuracy required in this document, it suffices 
to treat the surface =0 aa an ellipsoid whose 
flattening (ellipticity) is 


sebiar sis 
fom rmges igo 1.2.4-(13) 


where 6 is the semiminor axis, or polar radius, It 
sbould be noted that this value of the flattening is 
the average value given in reference 8. In terma of 
a and 6, the values ro and y which correapond to 
gea level and ¢=45° are found from the analytic 
geometry of the ellipse to be: 


at4-54 
role ah 1.2.4-(14} 
tan nae 1.2,4-(15) 
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Approximations, sufficiently accurate for the 
computations required herein, are developed in the 
following paragraphe for the equations of the line 
of gravity force and the acceleration due to gravity 
(wee ref, 9). 

Since the gedpotential a» approximated here is 
independent of the longitude angie 8, the binomial 
series can be used to write the following expanded 
form of equation J,2.4—(3): 


romney SER) 


SL +aG See t 


a2 1 9eiey J 1.24-(16) 


it is sufficiently accurate to retain only the first 
two terns in the series in brackets and replace 
(0@/Or)? in the denominator of the second term by 
(GA/a)*. The reaulting approximate form for 
equation 1.2.4-(16) is 


p~ {H [:- J (cy (3 sin’ -1)] 
—pf coe! +} er av ' (PeReee 5 or 
(in vcoay) | 1.2.4-(17) 


Simultaneous numerical integrations of equation 
1,2.4-(9) and the equation 


dZ= ¥)(dr)¥+(r dy)? 1.2.4-(18) 


have revealed that the following linear approxima- 
lions are adequate for present purposes: 


vader (S),(r—re) 1.2,4(19) 


vA 2 
P= ro oa rot Rae 1.2.4-(20) 
dr o 


With the use of equations [.2.4-(19) and 1.2.4-(20) 
to replace 7 and ¥ by linear functions of Z, equation 
1.2.4-(17) yields so approximate equation for the 
acceleration due to gravity as a function of the geo- 
metric altitude (shown graphically in fig, 1.2.4(b)), 

1.2.6 GeoporentiaL.—Ip accordance with the 
equation I.2.4-(5) relating the geometric altitude Z 
to the geopotential ¢, the following equation is used 
to define the geopotential altitude H: 


1 iz 
Hat om { Ld 2.5- 
nem, Zaz 1.2.5-(1) 


Here, g. denotes the standard sea-level value of the 
wceeleration due to gravity. As in the case of equs- 


(OD (ape sere amen - 
Pe de Re | 
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eomemie. oiftucke, km 
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Frovag 1.2.4(b).—Acceleration due to gravity g ac a function 
of geometric altitude 2. 


tion 1.2.4--(5), the integration in equation 1.2.5-(1) ia 
performed along the line of force which passes 
through the point in question. (The geopotential 
altitude as defined in eq. 1.2.5-(1) has the dimensions 
of length and is numerically equal to the correspond- 
ing geopotential altitude measured in “geopotential 
length” units (for example, “standard geopotential 
meter,” symbol m‘, where 1 m’=9.80665 m? sec™*). 
The quantity H is physically equivalent to ¢, which 
is the work done in elevating unit mase from sea level 
to (geometric) altitude Z. The definition of // given 
above is not the conventional meteorological one in 
which go in eq. 1.2.5-(1) would be taken as dimenaion- 
lees and H would have the dimensions of (Length)? 
(Time)-*, that is, “geopotential length.” The defi- 
nition adopted here avoids the confusing feature of 
dividing the geopotential by a dimensionless num- 
ber whose value changes when the system of units is 
changed. For meteorological usage, the column 
Jabels 77, m and H, ft in the tables of Part III can 
be read H', m’ and H’, ft‘, reapectively, where the 
primed unite refer to standard geopotential meters 
and feet, reapectively, and H’ is the geopotential 
altitude in the meteorological sense. For further 
discussion of geopotential altitude, see ref. 10.) 

It is important to realize that the distance meas- 
ured in physical length (as with » meter bar) be- 
tween successive geupotential surfaces | geopotentia) 
unit apart is not constant, but increases in physical 
distance with increasing elevation, 
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The meaning of geometric altitude Z and of 
geopotential altitude H can be seen by reference to 
figure ¥..4(a). If an elementary plumb line is 
used to explore gravity and if this plumb line is 
rotating with the esrth, then, starting at point O 
and proceeding cutward, the little plumb line will 
mark out line segments which progress along the 
curved path OP. Under the influence of gravite- 
tional and centrifugal forces this line OP will bend 
polewards as it rises except along the axis of rotation 
of the earth and along an equatoriel radius extanded. 
In figure 1.2,4(a), the are length de me.sured along 
the line of gravity force from P to P’ is identical 
with tie inurement dZ in geometric altitude ua de- 
fined in section 1.2.4. That is, the geometric 
altitude Z is the physical distance along the line 
OP. Since 

dH=£ aZ 1.2.8-(2) 
then, clearly, the geopotential altitude is 
measured also along the iine OP but differs in 
numerical value because of the variation of the 
acceleration due to gravity. 

It is to be noted that the scale in figure I.2.4(a) 
is exaggerated in order to show the naiure of the 
curvature of the middle-latitude plumb line (line 
of force) and to show cleerly the relationship be- 
tween tangent lina, radius line, and projections. 

1.2.6 Movecubar-ScaAL® TEMPERATURE.— The 
molecular-scale ter::crature 7'y is defined by 


M, 


Ty= 37 T 1.2.6-(1) 
WMolecular-scale temperature is the defining property 
in this atmosphere and, up to geometric altitude 
Z=90 km, the molecular-weight ratio A4/M)=1 
and hence Ty=T. Above 90 km, 44/M, ia leas 
than unity and hence Ty is greater than 7. (See 
figs. 1.2.6(&) and 1.2.6(b) for variation of Ty with 
altitude.) 

The molecular-scnue temperature variation is 
defined as a series of connected segments linear in 
geopotential altitude to Z=90 km, e ' linear in 
geometric altitude above 90 km. The .cneral form 
of each linear segment is: 


Tu= Ti yt L' ul - A) 
to 90 km, and 


1.2.6~-(2) 


y= Tat Lu(Z~ 2) 


above 90 km. 
It is to be noted thet L’y is the gradient of 
molecular-s: vle temperature with yeopotential altitude 


on and 2p ta tie “erediepi-of cmalowilarecale 


1.2.6-(3) 


Ad 


Geometric ultrude, krn 


ie] SCO 1000 1500 2000 2500 3000 
Temperature, °K 


Friaume 1.2.6(a)—Molecular-icale temperature Ty anc k:- 
netic temperature 7' as functions of geometric altitude 2. 


Geonoteritial altitude, kra 


obi : eae eee 
1e) 180 2200 2440 2600 28 OKO 
Temperature, °K 
Fiauxg 1.2.6(b).—Temperature 7' as a function of geopoten- 


tial aittude HW, (Ty=T below Z=90 «in or H=58.743 
km.) 


tempercture with geometric altitude -35- The 


quantity H, is the geopotential aliitude at the base 
of a particular Isyer characterized by a specific 
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‘Lecretec git tude, km 


Molecular weight, kg/kg- mo! 


Fiauns J.2.7.—Molecular weight Af as a function of geometric 
altitude Z. 


value of L’y, while 7,,,, is the value of 7'y at altitude 
Hi, or Z,, us appropriate. At and above 90 km, 2), 
the geometric altitude at the base of a particular 
layer characterized by a specific value of Lu, is 
used in place of Hy. The defining base values and 
gredientes are given in table 1.4(e). 

Tt is again emphasized that for altitudes up to 96 
fem the tables are arranged for entry in terms of 


geopotential altitude 27 on left-hand pages, while on 
right-hand pages entry is made in terins of geometric 
altitude Z. Above 06 km the tables ara arranged for 
entry in yeometric altitude only. 

1.2.7 Monecuntan weicat.—Up to Z=90 km 
the molecular weight Af is taken as constant at 
28.9644 (scale: C= 12,0000; see section 1.2.1 for 
further discussion of this atoziic-weight scale). 
This value of M is, to six significant figures, the 
sea-level value Af, found from the perfect-gas law 
(eq. 1.2.2-(1)) and the adopted values of P;, 2, fo, 
and R* (see table 1.2.1). The value 23.0644 is 
equivalent to the value 28.966 (scale: oxygen=16) 
adopted in resolution 164 of the International 
Meteorological Organization Twelfth Conference of 
Directors, 1948, and is equal, to six significant 
figures, to the mean molecular weight of sir calculated 
from the composition of dry air as given in table 
1.2.7. Table 1.2.7 is taken from reference 11 
except for minor modifications based upon recent 
CO, measurements. (See, for example, ref. 12.) 

Above 90 km, mainly because of molecular dis- 
sociati 1 and diffusive separation, the molecular 
weight changes as depicted in figure 1.2.7. A very 
limited amount of experimental data about molecular 
weight is proeently available above an altitude of 
90 km. The tabulated molecular weights have been 
calculated from polynomials fitted to the values 
given in reference 23. 

1.2.8 Sea-LEVEL PROPERTIES.—Since mean sea 
level is the zero-altitude reference point in the com- 
putations, it is convenient to present numerical 
values for this reference point. These values are 
given in table 1.2.8. 


| 
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Tasie 1.2.7.—NORMAL COMPORIT.ON OY CLEAN, DRY ATMOSPHERIC AIR NEAR SEA LEVEL 


Nitrogen (Nx: 
Oxygen (Os) 
Argon (Ar) 
Carbon dioxide (CO,) 
Neon (Ne) 

Helium (He) 
Krypton (Kr) 

Xenon (Xe) 
Hydrogen (H;) 
Methane (CHy) 
Nitrous oxide (N,O) 
Ozone (01) 


Sulfur dioxide (80) 
Nitrogon dioxide (NO;) 
Ammonia (NH,) 
Carbon monoxide (CO) 
Todine (T,) 


°Cn beis of carbon-12 isotope soalc for which C= 12, 


Conatituent gas and formula 


Content variable 
relative to its 
normal 


Content, percent by volume 


78. 064 
20, 9476 
0. 934 
c. 0314 
0. 001818 


0. 00005 
Summer: 0 to 0. 000007 
Winter: 0 to 0. 000002 


0 to 0. 0001 
0 to 0, 000002 

0 to trace 

0 to trace | 28 01055 
0 to 0. 0v0001 


tere 


tT he conten’ of tie marked «tibs am ¢ ruriations (rom tine to ime os from plete to reletioe to the 
aut ne oases : ackib 6 dagger tasy undergo signi fean! place 
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PS aaah I ye sie 


Cae ace 5 Ce ea 


Metric 


6.6328 x 10-4 m 
28,0644 (dimenstontess) 


Re 2.3471 10% m-? 
oP, 1.013250 « 10° nevitons m-* 
“T, 288.18 K 
Ve 458.94 m seem? 
he 1.4607 x 10-5 m? seo~! 
hie 1.7894 10-¢ kg mo! secu! 
% 6.9193 x 10° seo~! 
ty, 1.2260 kg m-* 
te, 3.65< 10-* m 


12,013 kg m-* sec? 


1.2.9 ApsoLUTs tTEMPERATURE.—The absolute 
temperature (in °K) of the melting point of ice under 
a pressure of 101,325.0 newtons m*~’ is taken as 


T,=273.15° K 


based on the internationally adopted redefinition of 
the Kelvin scale. Temperatures 7 on the absolute 
acale (°K) are taken as 


T=T,+t 1.2,9-(1) 


| whore ¢ is the temperature on the Celsius scale (°C). 
} The magnitudes of the Kelvin and the Celsius 
degrees are equel. 

Determinatio: of the value of atmospheric tem- 

----- ~perature 2’ at- great altitudes, using conventional 
measuring techniques, requires a knowledge of 
molecular weight M of the air at that altitude. 
Without this knowledge of molecular weight, meas- 
urements yield oaly the value of 7/A/. Because of 
the uncertainty in the value of AZ at high altitudes, 
the temperature measurements from rockets are 
derived from the ratio T/M. This ratio, however, 
may be shown to relate the basic atmospheric 
properties of pressure, density, specific weight, scale 
height, particle speed, and speed of sound to altitude. 
That is, the altitude function of this ratio defines the 
altitude function of these properties. Thus, it is 
possible to find values of T to the degree of reliability 
with which M cau be determined. 

1.2.10 Pressure.—Within an atmospheric layer 
throughout which 7,, is a linear function of H, the 
hydrostatic equation and the perfect gas law yield 
the following expression for the pressure: 

= 0 Mog. Livi) + Tu) 
log, P=log, P»— Y; pe 108: 


aie 


(L'y #0) 1.2,10-(1) 
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6.0830 x 10-4 kg-cal m~! eec~!(°K)-? 
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Tames 1.2.8.—SeA-LEVEL VALUSS OF ATMOSPHERIC PROPERTIES 


. 


{ 
English 


ar ene tat re 


1216.45 ft sec! 
32.2741 ft eecm? 
27,672 ft 
4.0674 10-* BTU ft-! seo !(*R)-! 
2.2781 < 10-7 ft 
28.9644 (dimensionless) 
7.2127 x 108 ft-8 
2116.22 thf ft-* 
$18.67° R 
1508.7 ft sec-! 
1.8723 x 10-¢ ft! sec*! 
1.2024 10-4 Hb ft! gee? 
6.9293 x 10° secy' 
0.076474 ib ft~? 


11.075 x 10-4 ft 
2.4605 Ib ft-? sec~? | 


i °These values are edopted for purpose of computetion, ‘The remaining values are derived from the adopted values. 


ee —GoMy 1 ry 
log, P log, P, R* FF; A) 


(LC) 1.2.10-(2) 
Or, alternately, 
P_ Tu. t a , 
PY \Paat rita) (L'u #0) 1.2.10-(3) 
and 
8 Mh 
exp (- RT, (ZL'y=0) —1,2,10-(4) 
wherein 


hA=H—-H, 


The foregoing expressions, which are in terms of 
geopotential height, H, are used to 90 km. Since 
geometric height is used from 90 to 700 kin (ref, 13), 
the expression for pressure within a layer throughout 
which Ty is a linear function of geometric altitude Z 
is given by: 


p4 
log, P=log, Pap i f. ee (lug £0) 
iM %, Z—Zi+ tT 
he 
1.2.10~(5) 
and 
s Mo if. gdZ me 
log, Plog. Pai), (Ly=0) 1.2.10-(6) 


Since Ly is always greater than zero in t 3 altitude 
range 90 to 700 km, equation I.2.'° 6) is not 
required herein, but is retained for completeneas. 


The variation of pressure with height is given in 


figure 1.2.10. 
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Geametr-¢ alitude ka 


5 «i a Bibygie oe 
1o* 10° 10% 10% IO" 10 10° =10 
Pressure, mb 


Frovar J.2.10,~—-Preaaure P as a function of geometric 
altitude Z. 


Geometric gitttude, km 


10""* ; y 10°* 
Density, kg m”? 


Frovax 1,2.11.—Density » as a function of geometric 
altitude Z. 


1.2.11 Denerry.—The density can be calculated 
from the pressure (see section 1.2.10) and the molec- 
ular-scale temperature (see section 1.2.6) by means 
of the perfect gas law: 


ante P 
“i? T, 


Variation of density with geometric altitude ia given 
in figure 1.2.11. 


1.2,11-(1) 


13 DERIVED QUANTITIES 


13.1 Spxcwric weraut.—The specific weight w is 
the weight. per unit volume, that is. 


1,3.1--(1) 


mm 
Equation 1.3.1-(1) and the perfect gas luw yield 


a 


1.3.1-(2) 


Figure 1.3.1 gives a graphical representation of 
specific weight with geometric altitude. 


Geometric altitude, km 


io* 10° 10° 
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Froune 1.3.1 —Specific weight » as a function of geometric 
altitude Z. 


1.3.2 Scaug weianrs.—The pressure scale height 
(see fig. 1.3.2) is widely used and hence is included 
among the tabular quantities. Preesure scale height 
is defined by 


R°T, 
Hem a7, 9 1.3.2—(1) 
In terms of Hp the pressure ratio is 
ae (- f * dz 1.3.2-(2 
P,P \~ J, A, eee 
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Fiauar i.3.2.-—Preegure acale height Hp as a function of geo- 
metric altitude Z. 


The density scalo height H, is defined by 


1.3.2=(3) 


Fravasz 1.3.3.—Number density » as a function of geometric 
altitude Z. 


1.3.3 Number pensity.—The number density of 
air is defined to be the number of atmospheric par- 
ticles per unit volume and the particles are considered 
to be neutral, The expresaion used is 


M, NP 
n= Fe MT, 


wherein N is Avogadro's number and M is the mo- 
lecular weight. The variation of number density 
with geometric altitude is given in figure 1.3.3. 

1.3.4 Man Aln-PARTICLE sPHED.~-The mean air- 
particle speed is the arithmetic average of the speeda 
of all air particles in the volume element being con- 
sidered, All particles are considered to be neutral. 
For a valid average to occur, there must, of course, 
be a sufficient number of particles involved to repre- 
sept mean conditions, Preasure and temperature 
gradients within the volume must also be negligible. 
The mean particle speed is given by 


Pai) 


The variation of particle speed with geometric alti- 
tude is ahown in figure 1.3.4. 
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Frovurg 1.3.4.—Mean particle speed V as a functior af geo- 
metric altitude Z. 


1.3.5 MEAN FREE Patu.—The mear free path L 
is the mean value of the distances traveled by each 
of the neutral particles, in a selected volume, between 
successive collisions with other particles in that 
volume. As before, a meaningful average requires 
that the selacted volume be big enough to contain n 
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large number of parties. The computational form 


for Lis wa 
1 Re f”) a 
Le Hite No M, Tr 1.5.6-()) 
This expression at great altitudes is only valid under 
assumptions that hold Af, Jy, P?, and ¢ constant. 
throughout the volume used. Figure 1.3.6 depicta 
the mean free path in torme of altitude. 


Geometric altitude, km 
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Frovae 1.3.6.—Mean free path L as a function of geometric 
altitude Z. S 


1.3.6 Coniston rrequency.—The average col- 
lision frequency » is the average speed of the air par- 
ticles within a selected volume divided by the mean 
free path Z of the purticles within that volume. 
That is, 


and 1.3.6-(1) 


and in computational form: 


1/2 2? 
yadteiN (Me Mr" 1.3.6-(2) 
Note that @ is the effective collision diameter of the 
mean air particle. The foregoing expressions are 
taken to apply to neutral particles only, since no 
considerations involving charged particles are intro- 
duced for purposes of developing the main tables. 

Figure 1.3.6 graphically displays the variation of 
collision frequency with altitude. See section 1.3.4 
for a discussion of the assumptions under which 
equation J.3,.6-(2) is valid at great altitudes. 
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Fiovuax [.3.6,-—Collision frequency » asa function of geometric 
altitude 2. 


13.7 Speep or souND.—The expression adopted 
for the apeed of sound is 


Cm(1 e Ty)" 


It ia to be noted that y is the ratio of apecific heat 


1.3.7-(1) 


of air at constant pressure to that at constant volume, - 


and is taken to be 1.40 exact (dimensionless). 
Equation 1.3.7~(1) for the speed of sound applies 
only when the sound wave is # small perturbation 
on the ambient condition. Calculated values of (, 
have been found to vary slightly from experimentally 
determined values. 

The limitations of the concept of velocity of sound 
due to extreme attenuation are also of concern. The 
attenuation which exists at sea level for high fre- 
quencies applies to successively lower frequencies as 
atmospheric pressure decreases, or as the mean free 
path increasee. For this reason the concept of speed 
of sound (except for frequenciea approaching zero) 
progressively loses its range of applicability at high 
altitudes. Hence, the main tables terminate entry 
of values for speed of sound at 00 km. 

Figure 1.3.7 shows the variation with altitude of 
the computed spead of sound, 

13.8 Coerricrent or viscogity.—The cosfficient 
of viscosity ia defined as a coefficient of internal 
friction developed where gas regions move adjacent 
to each other at different velocities. The following 
expression, basically from kinetic theory, but with 
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Fiavax 1.3,7,—Sound speed C, aa a function of geometric 
altitude 2. 


constants derived from experiment, is used for 
computation of the tables: 


fn) 
ae 1.3.8-(1) 


In this equation 8 is a constant equal to 1.458 x 107* 
kg sec™' m7'(°K)~'* (exact) and S is Sutherland’s 
constant, equal to 110.4° K (exact), 

Equation I.3.8-(1) fails for conditions of very high 


and very low temperatures and under conditions 


occurring at great altitudes, (Consequently tabular 
entries for coefficient of viscosity are terminated at 
90 km.) For these reasons caution is necessary in 
making measurements involving probes and other 
objects that are small with reapect to the mean free 
path of molecules in the region of 32 to 90 km. 

The variation of the coefficient of viscosity with 
altitude is shown in figure 1.3.8, 

13.9 Kinematic viscosity.—Kinematic viscoa- 
ity is defined as the ratio of the coefficient of viscosity 
of a gas to the density of that gas; that is, 


gut 1.3.0-(1) 
r 

Limitations of this equation are comparable to thooe 
discussed in section 1.3.8, and consequently (abular 
entries of kinematic viscosity are aleo terminated at 
the 90-km level. See figure 1.3.9 for a graphical 
representation of the variation of kinematic vise wity 

with altitude. 
1.3.10 Coerrictent of THERMAL CONDUCTIVITY, — 
The empirical expression (ref. 3) adopted for pur- 
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Frouag 1.3.8.—Coefficient of viscosity » ann function of geo- 
metrio altitude 7. 


Geometric altitude, km 


0 ws un - Pate = ae ac Gas f Ae 
10° 1o"* IQ” 10 10 ! 10 
Kinematic viscosity, m* sec’! 


Ficune 1.3.9.—Kinematic viscosity 9 an a function of geo- 
metric altitude Z. 
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poaces of developing tabular values of the coefficient 
of thermal conductivity to the 90-km level is as 
follows: 

6.925 10-1T™s 


ke agaxia i = 1-9.10-(1) 


Kinetic-theory determinations of thermal conduc- 
tivity of some monatomic gases agree well with ob- 


£ servation. For these gases thermal conductivity Is 
8 directly proportional to the coefficient of viscosity. 
# Modification of the simple theory has accounted iu 
3 part for differences introduced by polyatomic mele- 
: culea and by mixtures of gases. Tabular entry of 
& values for coefficient of thermal conductivity {s 


terminated at 90 km. The variation with height of 
this quantity is abown in figure 1.3.10. 

13.14 More votuse—-While not tabulated, 
mole volume enters into certain ancillary calcula- 
tions. It is defined as the volume per mole; that is, 
> M 2° M7y : 
o i . oe > See ead = 
40: 45 5 BS eS a MP vere 


Themmal conductwty, k-¢al im sec 7a)" 


Figure 1.3.11 gives the relationship between cule 
Frauae 1.3.10.—Coefficlent of thermal conductivity + as a volume and altitude. 


fabetleg of igeemmerie stitude:#: 1.4. TABLES OF UNITS, CONVERSION FACTORS, 
AND DEFINING PROPERTIES 


Tams £.4(a}.—Mernic to Exaiism CONVERMONS OF UNITS 
OF LEUOTH, WARD, AND GEOPOTENTIAL 


A. Defined reiations (the constants are adopted as being 


enact): 
1 foot =8 0.3048 meter 
lin. wi = 1,852 meters 
1 pound == 0,45359237 kilogram 
i standard geopotential == 0.3044 standard geopo- 
foot tential meter 
B, Derived relations 
1 meter 32808300... feet 
€ 1 meter = §.3995680,.. X10-4i.n. mi 
a 1 kilogram = 2,2040228,.. pounds 
g Lin. oi ==6,076.1155... feet 
2 1 foot = 1,6457883... 10-#i.n. mi 
% 1 standard geopotential + 3.2808390... standard geo- 
y meter potential 
g foet 
: Taste 1.4(b).—Meraic to ENGuew AND AREOLUTE TO 
MONABBOLUTR COMVERMONS OF TRMPRRATURE UNITS 
A. Defined: 
4°) = T(°K) — TOK), where 7,(°K) = 
273,15(°K) 
TOR) m= 1.67(°K) 
(CF) —UCOF) = TOR) ~— TOR), where ¢(°F) = I32(°F) 
B. Derived relations: 
(°C) =0(°C) 
TPR) = 491.670(°R) 
«(*C) ae ( TPR) — TCO R))/1.8 ~ (0COF) — 6 (OF )/1.8 
TPR) me). 8f0(°C) + 373. 18(°C)} me t(OF) — 6,(°F) + 
Fiounx 1.3.11—Mole volume ¢ aa a function of geometric 401,670(°R) 
altitude 7. (°F) — 32(°F) = 1 .84(°C) we 1.8{ 7(°K) — 273,18(° K)) 
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[ Taste Llc) —Apsatur® avstkMe of UNITS TO AMBOLUTE Taste 1.4(0).—Dartninoa raoreattios oF * in STANDARD 
PONCE, ORAVITATIONAL QYSTEM OF UMITS, METRICORNGLINN ATWONPH BAS 
F A. Defined: | ae 5 alg ne eek anane: ’ 
: are vlecuiers Gradient.) Molemtine | Rinntic 
1 force thnit= 1 rita UHIL XK Altitude, | scale {em- L'a. weight, i toraper- 
B, Derived relations: H, km perature, "Kiki { ature, 
1 kgf = 0.80685 ng m sec~! Ta, °K 7, °K 


tke ~ 5 Reet pee? mn) Q.1O107102 kyf ace? mo! 


Vi = 0.45450237 kat 
tlbf =< 32.174040 ib ft sec"! 
LTS =O. P0SNO80 Hef nee™ fin! 


| 2.000 | 288 15 
= 0,03 1080080 slug | ; 0.0 


14. 000 216. 65 


i adage 32. 174049 ib 20. 000 210, 65 


: { 
| | 
| { 
+10 
32. 000 228. 08 28 084% 228 65 
+28 
47, 000 270. 68 2a Obs | 270. 64 
{ 0.0 ' 
: | 82. 000 270. 65 | Wh Ueds | 270. 06 
-20 ! 
6). 000 252. 68 28 0044 | 252. 85 
~$.0 
70. 000 180. 65 28. 0044 | 180. 65 
0.0 
Tanta L4(dj).-—-THeMMwaAL TO MECHANICAL UNITS, tRTRIC- 88 743 180. 65 28.0644, 180. 65 
E iotrse ‘ 
A. Defined relations:? Moleculat-|Gradient,| Molecular; Kinetic 
1 Altitude, | scale tem- Lu. wile; 1 temper. 
i kg-cal= 7, kw-hr (exact) Z, km perature, | *H/km i ature, 
Ty, °K T. °K 
i) kg-oal= eae aae BTU = 3,0683207 BTU cai 
90 180. 65 28. 644 180. 66 
1 joule = 1 watt-sec +3 
BDenived telhilons: 100 210, 65 - 28.68 | 210. 02 
1 khw-hr=3.6X 10 watt seo=3.6 x 10° joules 110 260. 65 28. 56 257. 00 
3.6X 10 +40 
1 kg-ealm= 55° joules = 4,186.0465 joules 120 360. 65 28 07 34, 49 
+20 
= 4,186,.0465 kg mn? vec~? 150 960. 65 26, 02 802, 79 
1 kgveal a pO Fm kegl = 426.85705 m kat fon, /FSSRE I es eee: lsu 
a a " 860 <.9.80008™ . : +10 : x : 
3.6 x 10° 170 1, 210. 65 26, 40 4, 105, 4 
1 kg-eal = S75 sees xO 4bCDIIY KO tOKe * TOF +7 
= 3087,4606 ft Ibf 190 1, 350. 65 a 25,85 (1, 205, 4 
1B" = OAS 507 kg-cal = 0.25190576 kg-cal 230 1, 550. 65 a 24. 70 1, 922. 3 
300 1, 830. 65 22, 66 1,432 1 
3.6% 104 . ‘ 
VBTU =s5zoapaacn BOMEER TS Mt IDE +3.3 
PU eae SSE ICLP 400 | 2, 160. 65 19.04 |), 487.4 
= 778.02022 ft Ib +26 
50 2, 420. 65 17. 04 1, 400. 2 
3.6% 10° e 
ad Ae +1, 
1 BRU = gaox (0.9048) 1.6 | 1 8ee* 600 | -2, 800. 65 so 16.84 [1,506.1 
wt 256032.949 Ib f(t! neom? +#i.t 
“Te calorie used bere te the Lolerastional Siesm Tuble calorie snd the joule ot 2, 700, 65 tOSLE pi TAEOe | 
fa the mean lateraationa) joule. 
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PART 1 


Additional Information Relating to the Atmosphere 


1.0 INTRODUCTION 


Part {! of this document gives additional infor- 
mation relating to the atmosphere. This additional 
information will be found useful in extending the 
scope of Parte I and If], as well as in gaining an 
appreciation of trends in knowledge of the earth’s 


atriosphere, 
a VALIDITY 


The validity of Parte I and If] of this document, 
insofar as the equations and fundamental numbere 
(constanta) are concerned, is satisfactorily established 
by references and discussion throughout Part I. It 
is in the domain of validity of the assumptions made 
in Part I that further examination is necessary. 

It will be recalled from the foreword and from 
Part I that the U.S. Standard Atmonphere, 1962 is 
an idealized, middie-latitude (approximately 45°) 
year-round mean over the range of solar activity 
between sunapot minima and maxima. It is further 
assumed in Part f that the atmosphere is a perfect 
gas, that it rotates everywhere with the earth, and 
that it is composed of neutral particles. Despite 
these assumptions, however, the adopted tempera- 
ture profile (and molecular-weight profile) are based 
upon experimentally determined values, modified 
slightly to achieve casily computable gradients. To 
some extent, therefore, implicit account ia taken of 
the real features of the atmospherc; that is, the 
standard is considerably more realistic than the 
simplifying sseuinptions would indicate. 

Clearly, however, the real atmosphere differs froin 
the atandard and there are, of course, recognized de- 
partures, both temporal and spatial. Furthermore, 
in the higher reaches of the atmosphere the facts are 
well enough established riow to extend the apecula- 
tive region to 700 km with greater confidence than 
heretofore, For theee reasons the sys! natic varia- 
tions and observed (or inferred) extremes are dis- 
cussed in the following section. 


1.2 SYSTEMATIC VARIATIONS AND OBSERVED 
AND INFERRED EXTREMES 


IL2.)) Sea even to 9 xiLomerens.—-In the 0 
to 90-km region, latitudinal and seasonal variations 
about the mean are present. In addition, both ob- 
servation snd inference show that extreme values of 
considerable magnitude exist. This information is 


being developed in detail in « teries of supplemental 
atmospheres to be published. 

A family of nine atmospheres, extending up to 
@0 km, ia being prepared under the direction of 
CORSA. They include » mean annual stmoephere 
for 15° N, latitude (a region of arnall seasonal change) 
and January and July atmospheras for 30°, 45°, 60°, 
and 76° N. latitude. These atmospheres, supple- 
mental to the U.S. Standard Atmosphere, {96@, will 
provide information to scientiats and engineers on 
Imtitudinal, seasonal, and interdiurnal changes in 
atmospheric structure in order that they may in- 
vestigate the importance of these departures from 
the standard in experimente and designs. 

Based on preliminary work on theee supplemental 
atmospheres for latitudes 15° to 60° N., envelopes 
of mean erasonal densities and temperatures bave 
been satitnated and are given in figures 11.2.1(a) and 
11.2.1(b) for altitudes up to 90 km. The values 
shown by the envelope curves of any of the thermo- 
dynamic properties of the atmosphere could not pos- 
sibly be encountered at al) altitudes ai any given 
location and time. The warmest surfacs layers in 
the tropics are associated with the coldest tropopause 
level, for example. 

Systematic density varvations.——The estimated range 
of aystematic changes (sevs2nal and latitudinal varia- 
tions, equator to 60° N.) of density is indicated by 
horizontal arrows in figu’e HI 2.1(#) as percentage 
departures from standard. Above 30 km, both the 
largest negative and the largest positive departures 
occur at 60° N, latitude. The negative departures 
represent mean winter conditions and the positive 
departures represent mean sumnier conditions. Be- 
low 30 kim, the range cannot be depicted for all levels 
by the maximum and minimum seasonal values at 
only one latitude. 

The minimym latitudinal and seasonal vanability, 
less than | per: ent, occurs at the isopyenic level nesr 
8 km. Other levels of minimum variability, les 
pronounced than at the isopycnic level, occur at 26 
and 85 km, Maximum seasonal and latitudinal 
Variations occ: r near 15 and 70 km. 

Extremes of naity.—-Obeorved extremes of density 
at levels above 30 km are indicated by circles in 
figure I2.2.1(a) The minimutn values were derived 


by Jones and Peterson (ref. 14) from a 27 January 
1958 falling-sphere experiment at Fort Churchill, 
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Frouns I1.2.1(a).— Range of systematic variability of density 
about the U.S. Standard Almosphere, 1962. 


Canada. The maximum densities above 40 km 
were observed by Nelson W. Spencer from a 15 July 
1958 rocket flight (pressure sensor) at Fort Churchill, 
Canada (ref, 30). 

Temperature variations.—Extreme temperature ob- 
servations and rean seasonal variations about the 
U.S. Standard Atmosphere, 1962 are shown in figure 
11.2.1(b). The range of mean winter and summer 
temperatures, shown as horizontal arrows, is based 
upon hemispheric radiosonde data to 30 km. Be- 
tween 30 and 60 km it is based on observations from 
instruments released by meteorological rockets from 
nearly a dozen northern-hemisphere launching sites. 
The extreme observations and the variations above 
60 km have been extracted from other rather sparse 
rocket data. These rocket instruments include 
rocket-grenade temperature experiments, pitot-static 
pressure measurements, falling-aphere density meas- 
urements, and rocket-network temperature thermis- 
tors (to 50 km). 

Both seasonal fluctuations and observed values are 
least accurate above 60 km, where direct tempera- 
ture measurements are apparently subject te greatest 
errors. The data at these levels are based primarily 
on very few rocket-grenade observations which in- 
volve the use of sound ranging in deriving tempera- 
ture and wind velocity. Most of the temperature 
extremes below 50 km are based on thermistor ob- 
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Froure 11.2.1 /b).—Range of systematic variabili. = *em- 
perature about the U.S. Standard Atmosphere, 19628. 


servations from the many flights of the recently 
organized semioperational Meteorological Rocket 
Network (MRN). 

Except at the surface, and at heights above 60 km 
where warm winter temperatures at 60° N. latitude 
cause large positive departures, the U.S. Standard 
Atmosphere, 1962 temperature profile lies near the 
center of the winter and summer seasonal range. 
Near 60 km, winter and summer temperature pro- 
files at all latitudes approach or cross the standard. 
From 60 km to at least 90 km, winter temperatures 
generally are warmer and summer temperatures 
cooler than the standard (ref. 15). 

I].2.2 90 KILOMETERS TO 200 KILOMETERS.—~- 
Within the region of 90 to 200 km only observed 
and inferred extremes are sufficiently well established 
to warrant discussion. The paucity of data in this 
region does not permit discussion of systematic 
variations. 

It must be remembered that when data are ob- 
tained with various types of measuring equipment 
(some of it of an experimental nature) the maximum 
spread in the measured values of a given parameter 
(the extremes of measured data) may not be at all 
representative of the actual variability of that param- 
eter. This should be kept in mind when considering 
measured values of atmospheric properties in the 
range of 90 to 200 km. 

Extremes of molecular-scale temperature.—Figure 
I1.2.2(a) shows experimental values of molecular- 
scale temperature compared with those of the stand- 
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Frovure 11.2.2(a).— Molecular-acale temperatures of U.S. Standard Atmosphere, 
1968 and with available data. 


ard, the ARDC Model Atmosphere, 1969 (ref. 10), 
and the USSR Standard Atmosphere, 1960. The 
eaperimer tal data were obtained primarily at the 
White Sands Proving Ground, at Churchill, and at 
Russian rocket-launching sites, All the data pre- 
sented lie within 100° K of the U.S. Standard At- 
mosphere, 1962 (in the 90- to 200-km range) except 
for three sets of measurements. Two of these 
measurements, for which the temperatures were 
substantially higher, were made at Churchill 
(at high geomagnetic latitude) during the Interna- 
tional Geophysical Year near the peak of solar 
activity, when solar flarea were frequent. Thus, not 
only was the solar 10.7-cm wavelength flux about 
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350 X10" watts m=*/(cycle sec~') (see section 11.3), 
for which a daytime temperature of 2,000° K ty 
2,200° K would be predicted at 200 km at low !ati- 
tudes, but the corpuscular radiation would bs ex: 
pected to be particularly intense. For these reasons, 
the measured temperatures are probably reasonably 
accurate, but apply under very unusual conditions. 
The third set of measurements gives tem peratures 
as much as 300° K below the standard. The meas- 
urements were made in terms of the Doppler broaden- 
ing of the D lines of sodium released in the atmos- 
phere. The reason that these measurements yield 
lower temperatures is not understood, particularly 
since this technique has yielded temperatures 
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(ref. 16) of 1.450° K at higher altitudes in good 
Agresinent with other dats. 

Extremes of density.—Density measurements are 
compared with the U.S. Standard Atmosphere, 1968 
in figure 11.2.2(b). It is believed that the two sate 
of pointe with very low densities obtained with mass 
apectrometers between 140 and 210 km are not ac- 
curate. The lowest of these was obtained with a 
Bennett type mass apectromater at Churchill, 
Canada, on 20 November 1956. This was an early 
flight with this mass spectrometer and evidertly 
the instrument did not function well, as can be seen 
by the apparent increase in density between 200 
and 210 km indicated by the instruments. Because 
the signal strength wae small compared with the 
background, the accuracy of the White Sands Prov- 
ing Ground ion gauge measurements, which gave 
low densities above 130 km, is poor. The other data 
pointe ahown in figure I1.2.2(b) are probably reason- 
ably accurate. However, they represent conditions 
ranging from night to day and minimum to maximum 
solar activity. At 90 km the measured values lie 
within a factor of less than 2 on either side of the 
mean density. The actual atmospheric density 
probably lies within a factor of 2 on either side of the 
mean value up to 200 km, although the range of 
variability is slowly increasing at higher altitudes. 

Extremes of pressure.—In figure 11.2.2(c) pressure 
data are compared with the standard. These data 
are basically the same as those in figure II.2.2(b), 
from which they are derived by means of the gas 
laws. The masa-spectrometer data are not included. 
Since in this altitude region pressure is derived from 
density and the slope of the density curve, the varia- 


sion in the derived values_of pressure-will be greater- 


than the variation in the densitv measurements. 
This does not necessarily imply that the actual 
variation in atmospheric pressure is any greater than 
that in the density. At 90 km, pressures as high as 
three times the standard have been measured. At 
120 km the range is a factor of about 2.5 on either 
side of the mean. This range gradually increases 
until it is almost a factor of 4 on either side of the 
mean at 200 km altitude. Data shown in figures 
I1.2.2(a), (b), and (c) are drawn from investigations 
of a number of authors (reis. 17 to 32). 

11.2.3 200 KILOMETERS TO 100 KILOMETERS.— 
Systematic variations are identifiable in the 200- 
to 700-km range, but insufficient data exist to deal 
with extreme values. These systematic variations 
have been available only since the analysis of drag 
effects on the motions of artificial satellites. 

An analysis of atmospheric drag effects on the 
motion of artificial satellites has revealed the exist- 
ence of large density fluctuations in the atmosphere 
above the height of 200 km. Although several 
classes of fluctuation can be distinguished (that is, 
characteristic amplitude vs. time pattern), all have 
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one feature in common-—they are caused by varia- 
tions in heating of the earth’s atmosphere due to 
variations in energy coming from the sun. In 
addition to erratic and semiperiodic changes, there 
is a more regular diurnal variation connected with 
the position of the sun with reapect to the zenith. 
The atmospheric model.—Since all the density 
fluctuations, including the diurnal variation, are of 
thermal origin, and since the kinetic temperature 
above 300 km is essentially independent of height, 
it would be convenient and much simpler to use the 
kinetic temperature as a parameter to describe at- 
mospheric variations, Unfortunately, the observed 
quantity ie the density, not the temperature. In 
order to convert densities into temperatures, there 
must first be generated a good atmospheric model 
in which densities are tabulated for many different 
temperatures. Nicolet’s 1961 model (ref. 33) has 
been shown by Jacchin (refs. 34 and 35) to be ade- 
quate for the purpose, at least for heights above 
300 km. This model is based on diffusion equilib- 
rium, with known boundary conditions at a height 
of 120 km, with densities as a function of height for 
12 standard top-atmospheric temperatures ranging 
from 773° K to 2,133° K; thus it is possible to inter 
polate the temperature when a density is given for 4 
specified height, and the reverse. All the tempera- 
tures mentioned in this portion of the discusston are 
top-atmospheric temperatures derived from densities by 
meana of Nicolet’s 1961 model. It is to be noted 
that Nicolet has developed atmospheric models 
based on diffusion equilibrium in which helium plays 
a role. Heat conduction is the essential process 
that determined the gradient of the temperature. 


-- -Introduction- of boundary conditions “at 120 km, 


where diffusion begins for major constituents, leads 
to atmospheric models that can be used for analysis 
of day-to-night and solar activity variations in the 
whole thermosphere from 150 to 2,000 km. An 
analysis of the behavior of the heterosphere (i.¢., 
of the terrestrial atmosphers where the mean 
molecular mase cannot be taken aa a constant param- 
eter) requires a theoretical study 1o supplement 
observa. ional resulte from which it is not yet possible 
to obtain all the parameters needed for a complete 
picture of the physica! conditions. 

‘vie variations of temperature and molecular 
weight with height in Nicolet’s model differ from 
thuse adopted in the U.S. Standard Atmosphere, 
1962. As a consequence, a temperature profile 
derived from Nicolet’s tables for the densities of the 
present model shows considerable difference from 
the temperature profile in table I uf reference 13. 
These differences are shown in table IJ.2.3(a). 

As can be seen, apart from the critical region 
around a geometric height of 200 km, the difference 
in temperature between the two atmospheric models 
is about 200° K on the average, and it can be said 
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Fiovrs 11.2.2(b).— Density of U.S. Standard Atmosphere, 1982 compared with ARDC Model Atmosphere, 1969 and with avail- 
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Fig. ae 11.2.2(¢).— Presnures of U.S, Standard Atmosphere, 1908 oompared with ARDC Model Aimosphere, 1989 und with avail- 
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that, to a fair approximation, the quasi-asymptotic 
temperature of 1,500° K of the present model corre- 
sponds to an asymptotic temperature of 1,300° K 
in Nicolet’s model. Therefore, the Nicolet tempera- 
ture of 1,300° K will be taken as representative of 
the present model and density corrections will be 
computed on the basis of Nicolet’s model for tem- 
peratures other than 1,300° K. 

Causes of variations.—Upper-atmospheric tem- 
perature variations, and the density variations that 
occur as @ consequence thereof, can be divided into 
three categories: 

(n) Variations caused by the variable posi- 
tion of the sun with respect to a given point 
above the earth’s surface 

(b) Fluctuations caused by variations in the 
extreme ultraviolet flux from the sun 

(c) Fluctuations caused by variations in the 
corpuscular flux from the sun 


“Since observationa indicate that through all these 
variations the temperature above 300 km remains, 
to a firet approximation, rather independent of 
height, it must be assumed that most of the heating, 
both electromagnetic and corpuscular, occurs at 
heights below 300 km. The vuriations under (a) 
are usually referred to as the diurnal effect (refs. 36 
to 38) and probably result from heat generated by 
absorption of ultraviolet radiation (ref. 39). 

The diurnal bulge-—The maximum teniperature 
seems t occur at a point on the globes about 30° 
eastward in longitude from the subsolar point. This 
is the center of the “diurual bulge.” (See refe, 35 
and 40.) At this point, the temperature is about 40 
percent higher than that at the point of minimum, in 
the dark hemiephere. Although the decrease in 
temperature from the center of the diurnal bulge 
outward is almost certainly not axially symmetric, a 
good approximation can be obtained by assuming 
that it is. If Ty denotes the minimum nighttime 
temperature, the temperature 7 at an angular dis- 
tance y¥’ from the center of the bulge can be repre- 
sented by 
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Tu Ty (1+04 oot ¥) (4<n<6)  11.2.3-(1) 


Because of the periodic change in latitude of the aub- 
solar point, the day-to-night variation at any single 
point on the globe is dependent on the season. This 
seasonal effect, however, is automatically accounted 
for by equation I7.2.3-(1). 

Extreme witraviolet flur.—The variations men- 
tioned in the section Causes of variations, cate- 
gory (b), are generally erratic, although the 27- 
day period of the solar rotation can often be rec- 
ognized in them over extended intervals (ref. 41). 
Among the various solar parameters, a good and 
guickly available index is the decimetric flux from 
the sun (refs. 36 and 42), which apparently varies 
in the same general manner as the extreme ultra- 
violet solar emission. Under constraints of time 
intervals of a few months, it is found that variations 
4,7» in the nighttime temperature are proportional 
to variations AF, in the daily means Fy of the 
10.7-cm solar flux measured by the Nctional Research 
Council, Ottawa, Canada. When fio is expressed 
in unite of 107" watts m~*/(cycle sec~'), then 

4 Ty=2.5 AF io J1.2.3--() 

Corpuscular effects.—The corpuscular heating re- 
ferred to under Causes cf variations, category (c), 
manifesta itself in a semiannual variation (refs, 43 
and 44) superimposed on a slow fluctuation with the 
1-year solar cycle (ref. 35). In addition, there are 
short-lived, spasmodic perturbations that parallel 
magnetic storms both in duration and intensity ‘ref. 
45). The alow variations may be ¢lated to a “solar 


wind,” which would provide « smooth background ~ 


for the more violent corpuscular storms. 


If the decimetric solar flux F,) is smoothed by 
taking monthly means, a variation is obtained which 
correlates with the ll-year solar cycle. Jt is thus 
not a simple matter to separate the ultraviolet and 
the slow-varying corpuscular components of atmoe- 
pheric heating over time intervals even as long as 
1 or 2 years. On the other hand, since the form of 
the !l-year variation in the corpuscular heating is 
not sufficiently well known, the decimetric flux again 
appears to be a convenient. parameter for representing 
this variation, provided it ia used in the smoothed 
Fre (monthly mean) form. 

The semiannual oecillations have maxima around 
April 7 and October 7, in fair agreement with the 
semiannual oacillation in the geomagnetic indices 
K,, C,, and u. (See refs. 46 to 48.) Their empli- 


tude varies with the solar cycle and can also be 
expressed as a function of Fy. For lack of better 
information it is assumed that the oscillation is a 
sinusoidal function of time. 

The contribution of 4,7y of the solar wind to the 
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heating of the nighttime atmosphere can thus be 
written 


bs Ty=2hF,+0.5 Fo cos 2 Apr. 7) 11.2.3-(3) 


Magnetically correlated effecta—During magnvti- 
cally perturbed days there seems to be a aimultaneous 
increase in the temperature of the entire upper atmos- 
phere proportional to the 3-hour geomagnetic index 
a,, the coefficient of proportionality 47/42, being of 
the order of 1.5° or even higher. (See ref 34.) The 
contribution 4;7y of corpuscular storms to the 
heating of the atmusphere can thereforo be written as 

4;Ty=1.5a, H.2.3--(4) 
Summary.—In summary, the nighttime tempera- 


ture (in °K) can be computed from Fy», Fj, and a, as 
follows: 


Ty ==Constant+ A; 7y+ Aa T+ Oa Ty 
== 1 ,025+2.5(F\)— 170) +2.0(Fip— 170) 


+0.5F q cos *E—APE 41 5a, 11.2.8-(6) 


The maximum daytime temperature can be taken as 
Tp=1.4Ty, and the temperature 7 at intermediate 
points on the globe can be computed from equation 
11.2.3-(1). 

Resulting density corrections can now be com- 
puted. Table 11.2.5(b} gives these corrections to 
be applied to logip for various temperatures. It is 
to be noted, of course, that all the equations for 
computing the temperature are empirical and based 
on parameters Fy and a, that are indirect. indicators 


1.3 REPRESENTATIONS OF ATMOSPHERIC 
VARIABLES AS APPROXIMATE ANALYTIC 
FUNCTIONS OF ALTITUDE 


For some applications of the standard atmosphere 
it is advantageous to have approximate representa- 
tions of the density and other variables as analytic 
functions, in closed form, of the altitude. Such 
representations do not, for example, have the dif- 
forentisbility limitations induced by ihe polygonal 
form of the standard molecular-ecale temperature 
profile. Furthermore, approximate finite mathe- 
matical formulas frequently afford « considerable 
advantage, for analytical and computational pur- 
poses, over the atandard tables. 

The mathod of approximate representation utilized 
in this section consists essentially of two parte. Firat, 
the molecular-seale temperature is approxunsted by a 
polynomial function of the geometric altitude; the 
criterion for this curve fit is that the integral of the 
squared error be a minimum. Second, this polynomial 
and a gravitational acceleration which is assumed to 
vary inversely as the square of the distance from 
the earth’s center are used to integrate a form of 
the hydrostatic equation. As a result, the pressure 
and the density are obtained as analytic functions 
of the altitude. The approximate representations 
given here have been limited to the geometric alti- 
tude range of 0 to 200 km by considerations of accu- 
racy and general utility. 

The approximate polynomial expression for the 
molecular-scale temperature T'y is 


Ty =UGt+Z+Z'+ ... +a.Z" 1L3-(1) 


where Z is the geometric altitude. The sets of co- 
efficients do, @;, @, . . . d@, are given in table IT.3(s) 


-—for—several- -values—of the —polynomial degree 7. 


of the true energy source. Only a crude approxima- 
tion can thus be expected from their use. A difficulty 
in practical applications may be the inevitable delay 
in obtaining information about the solar and geo- 
magnetic parameters. Some degree of approxima- 
tion can be achieved by ignoring the short-lived 
fluctuations—that is, by assuming that a, is close to 
zero and by replacing Fi. with an extrapolated value 
of Fi, from the curve of monthly means. 


Accuracy comparisons are shown graphically in 
figure I1.3(a). 


The representations of the pressure P and the 
density p through the equations 
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Paar? exp(—3i {of dz) 112-43) 


Taws® {1.2.2(b) —-ComRecrions 70 logyep FOR VARIOUS TOP-ATMOSPHERIC TEMPERATURES® 


2, km 800 900 1, 000 
200 —0. 26 --O 14 -005 
300 — 0. 62 -0 40 ~0 22 
400 -0. 92 —0. 61 —0.37 
500 ~1. 16 —-0. 80 —-0. 50 
600 -L% —-0. 97 —0. 62 
700 1,40 ~1. 07 ~0. 72 


*Computed from Nicolet’s 1961 model, reference 32. 
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require approximate analytic expressions for the 
quantity fs 
t f, fez 11.3-(4) 


These analytic expressions, for several values of 1, 
are given in table I1.3(b). Pressures and densities 
computed therefrom are compared graphically with 
the standard-atmoephere values in figures 11.3(b) 
and I1.3(¢). 

More accurate approximations to the standard 
atmosphere than those presented herein are clearly 
a ad possible at the expense of the amoothness of change 

Re Ee ee, of the atmospheric variables with altitude, the sim- 
Pircvax 1L3fa}.—Ceonsperison of polynotiial values with pileity of analytic expression, and the computational 
etandard values of Ty. precision necessary. 
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Frourss 11.3(b).— Ratio of approximate pressure to standard pressure for various altitudes. 
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PART Il 
The Tables 


The main tables, contained in Part I{T of this 
document, have been computed by using the con- 
stania, conversion factors, and equaiions deve:ped 
and discussed in Part I. Computation has bee: 
accomplished by moans of electronic digital com- 
puters with selected check poiuta validated by com- 
putation on a different machine. The automatic 
printout from the machines has been directly 
reproduced here by a photographic process. Thus, 
every precaution possible has bees taken to eliminate 
both computational errore and errors of transcription. 

The tables are arranged in two principal categories: 

Atmospheric properties as a function of altitude, 
metric unite 

Atmospheric properties as 8 function of altitude, 
English units 
It is to be emphasized that on deft-Aand pages entry 
is made in terms of geopotential altitude. On 
right-hand pages the same quantities appear in terms 
of geometric altitude. This arrangement ia followed 
to wn altitude of 90 km. Above this altitude all 
entries are made in terms of geometric altitude only. 

A secondary category of the main tables presente 
pressure as a function of altitude in various units. 

For added convenience, the contents of Part III 


- -are repeated-here: 
Table Page 
1 Temperature, pressure, and density. 
Metric units... 2-2-2 eee ee. 35 


33 


Table 
iH 


Il 


Acceleration due to gravity, specific 
weight, pressure scale height, num- 
ber density, particle speed, collision 
frequency, moan free path, and mo- 
lecular weight. Metric units... ..- 

Sound speed, coefficient of viscosity, 
kinematic viscosity, and thermal 
conductivity. Metric units... .---- 

Temperature, pressure, and density. 
English units.........-..-.------- 

Acceleration due to gravity, specific 
weight, pressure scale height, num- 
ber density, particle speed, collision 
frequency, mean free path, und mo- 
lecular weight. English units... ... 

Sound sprod, coefficient of viscosity, 
kinematic viscusity, and thermal 
conductivity, Hnglish units... _-. 

Geopotential altitude in metera as a 
function of pressure in millibars._ .. 

Geopotential altitude in meters as a 
function of pressure in millimeters of 
mercury_..-....----. Supe wee sahee 

Geopotentia! altitude in fect as a func- 
tion of pressure in millibars..- - ---- 

Geopctential altitude in feet as a func- 
tion of pressure in inches of mer- 
CUS es Sect ehe we a So ania 


107 


149 
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Table | 
TEMPERATURE, PRESSURE, AND DENSITY 
Metric Units 


Note: A one- or two-digit number (preceded by a plus or minus sign) following the initial 
entry of each block indicates the power of ten by which that entry and each succeeding 
entry of that block should be multiplied. A change of power occurring within a 
block is indicated by a similar notation. 


ance — 


Stitver 


~a9so “eqhé 420.325 


- 3550 73568 39% 225 


~3500 -3498 437.900 
-3080 ~3ae8 Bee STS 
-300 -3398 5's 2S0 
-3350 -3906 SUP. 925 
3300 -3298 19.400 
~32$9 3200 509.275 
~3200 ~3108 306.950 
-31s0 ~ 3108 308.625 
-3t00 ~ 3008 308.300 
-3050 ~30n@ 307.975 


~3000 ~2999 307.650 


24600 ~2599 305.050 
2550 ~2509 304.725 


~2500 -2he9 30b.400 
~2450 w2uae 308.07S 
2460 ~2399 303.750 
~2350 -2309 303.825 
2300 2290 303.100 
~2250 220% 302.778 
72200 -219¢ 302.850 
2150 -2180 302.125 
2100 2099 301.800 
-2050 - 2089 301.075 


301.150 
1980 71989 300.825 
~ 1900 ~lae9 300.500 
- 1850 ~ 1889 300.175 
- 1800 ~ 1799 299.850 
-17?S0 <-1T50 299.525 
i = 9700 ~1700 299.200 
: ~ 1650 ~ 1650 298.675 
=1606 ~ 1600 298.5580 
+1550 ~ 1880 298.225 


-1500 - 1500 297.900 
~18$0 ~- 1450 297.575 
= 1800 ~1a00 297.250 
~1350 - 1350 296.925 
- 1300 - 1300 296.000 
+1250 1250 296.275 


a 
4 
~ 
Qo 
oe 
oe 
4 
- 
= 
4 
so 


-1200 ~-1200 295.950 
-1150 -1350 295.625 
#1900 = Thoo 295.380 


~1050 ~ 1050 296.975 


Temperature 


eae dts 


882250 
93.925 
83.600 
5.275 
82.950 
82.628 
&2.360 
B1. 975 
81.680 
61.525 


61.000 
80.675 
80.350 
80.025 
39.700 
39.375 
39.050 
38,725 
38.800 
38.075 


37.750 
37.825 
57.100 
36.775 
36.4850 
36.125 
35.800 
35.875 
35.950 
34.625 


36.500 
38,175 
33.850 
332525 
33.200 
32.875 
32.350 
32.225 
31.969 
39.575 


25.075 


24.750 
26.425 
26.106 
23.775 
23.850 
23.125 
22.800 
22.875 
22.180 
21.825 


507.728 


317.883 
317.073 
346.750 
316.625 
316.100 
318.778 
315.850 
315.125 
318.800 
318,378 


3th.180 
313.025 
313.500 
313,178 
312.880 
342.525 
312.200 
311.875 
319.550 
393.225 


310.900 


307.975 


307.050 
307.325 
307.000 
306.675 
306.350 
306.025 
405.700 
305.375 
305.050 
308.725 


304.800 
308.075 
303.750 
303.825 
303.100 
302.97S 
302,650 
302.125 
301.800 
3010875 


301,150 
300.825 
300.806 
300.175 
299.850 
299.525 
299.200 
290.875 
208.550 


298.225 


297.900 
277.575 
297.250 
296.925 
296.600 
296.275 
295.950 
295.625 
295.390 
208.978 


TABLE I 
GEOPOTENTIAL ALTITUDE, METRIC UNITS 


1.77687 
1.77 
1.75802 
1, ?eade 
1.73033 
1.73005 
1.72081 
BoFtt6O 
teTOZes 
4669332 


t.a8e2} 
T.OPST9 
1.60618 
1.65722 
1060629 
1663980 
1.63055 
1.62174 
teo8207 
1.60828 


1.59558 


1,837%6 
1.82950 


4.35950 
1.35190 


1.28500 


1.27778 
1.27081 
1.26331 
1.25618 
1.28901 
V.2e191 
1.23885 
t.22761 
1.22081 
1.20386 


7.20691 
1.20060 
1219313 
1.38629 
1.179K8 
1.17270 
1.16596 
1.39925 
1.18256 
1.1859) 


Pressure 


1.27009 


¥e 26328 
1.25649 
1.20975 
2.28302 
4.23632 
1.22965 
1222302 
Vo2deet 
1.20983 
1.20328 


1.49676 
9.89026 
1.18380 
VeU775a 
1.17096 
1.168598 
1.18823 
1.15190 
1.14561 
1.3595% 


.orele 
9.07221 


1.0397) 


1.0340) 
1.00833 
1.00268 
9.9705! 
9.9165} 
9.85876 
9-860527 
%.7aad? 
9.69308 
9 63030 


9.58362 
9.52958 
Pe ¥I559 
FoB2t8S 
9.36856 
9.31582 
9.26212 
9.20036 
9.15685 
9210058 


9.05255 
9.00076 
8.98921 
8.89791 
8. 8eesa 
8.79601 
8. 7eset 
8.69508 
8.68495 
6.59508 


Vo7$903 
$.7aast 
¥.78S05 
$eTas7e 
+. 71659 
1, TOPes 
1.698350 
3068922 
4.68018 
Vern? 


1.68221 


1.58326 
$eS7068 


1.49973 


1.49092 
1.68275 
1.e7eol 
1246653 
1.85885 
1.45082 
Ve ba2e2 
t. wih? 
1.82655 
1, &1866 


4-108) 
1. m0299 
9.39521 
t. 38TR? 
1. 37976 
t.37208 
Vo 5beee 
1.35603 
1.38926 
4, 30172 


1.353822 
1.32675 
Vo 51933 
1.3191 
1. $08Se 
t.20721 
1.28990 
1.28263 
1.27580 
1.26820 


1.26303 
1.25389 
t,26679 
1.23972 
4.23268 
1.22567 
1.20870 
Ve201%6 
1.20885 
1.89707 


T.t9tt2 
1.) 883} 
t.177S3 
1.17078 
1. 36nd 
$.15737 
1.15071 
t. beedg 
SER 
1.13095 


Density 

kg m? f 
P, kg Po 
1.9305 8 Oo} 1.5789 
1.922) idead 
16933? 15625 
1.9050 1.5556 
re6re 1.5609 
1.6882 1.$622 
1.8810 15365 
1.6728 1.$289 
1, Gb? 1,222 
1.8566 1.9986 
T8486 + G } 1.5090 
1.8405 1.5025 
1.8325 1.4959 
1.0288 1,.4a9e 
1.0166 1.6829 
1.8086 1e7ah 
1.8007 1.6700 
1, 7928 1.6635 
1.7850 14571 
W777 1.0507 
1.7608 ¢ 0 | tween 
1.7616 1.6380 
1.7538 1u3I7 
1.7881 1.6 25h 
1.7368 1.4191 
1.7307 1.6128 
7231 1.8066 
1.715% 1.8006 
17078 1.30u2 
1, 7003 1.3880 
1.6927 + oO | 1.3818 
1.6852 1.3757 
6777 163696 
1.6703 1.3635 
1.6628 1.387% 
1.6558 1.3513 
1.6800 1.3653 
1.6806 1.3393 
1.6333 1.3335 
1.6260 103273 
1.687 © Of 1.3214 
1otte 1.3188 
1.6082 1.3005 
1.5970 1.3037 
1.5898 1.2978 
3.5826 1.2919 
1.5755 16286} 
1.5686 1.2803 
165613 1.2785 
1.5582 1.2687 
1.5672 ¢ 0 | 162630 
1.5801 102573 
165332 162516 
1.5262 1.2859 
1.5392 142602 
1.5128 1.2385 
1.5058 1.2288 
1.0986 1.2233 
TeAglT 12177 
1.RBA9 162121 
1ee7al + Of 1.2006 
1.0713 1.2091 
bhoes 1.1955 
beuS78 1.1901 
rast 1.1866 
rity 1.1791 
1.6378 1.1737 
1.8311 1.1603 
Vee2e5 1. 1629 
1.0179 1.1875 
tebdle oe O | e4528 
1.4On8 1.1868 
¥.3985 1, twis 
1.3918 1.132 
1.3853 1.1309 
1.3789 1.5286 
1.3725 1.120% 
1.366) 1.1182 
1.3507 1, 1099 
1.3533 
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TABLE J Be pe 
GEOMETRIC ALTITUDE, METRIC UNITS i 
4 
Altitude Temperature 
‘i ‘i “ i " a a ba : ene fren] eS 
3° 
-5000 -$608 320.678 326.676 1. 53332 
“8950 =00Se $20. 350 370.350 4.326272 
-8900 -6904 320.025 376,035 T.F18ts 
=8830 ~hbSs 519,099 349.699 We 3t212 
8800 eon 339.876 Ste, 378 4.30541 
~b756 ~n75% 319.056 519.008 +, 20018 
“6700 | -n70$ | 300,723 318,723 1.20919 
=6280 ~be53 318.397 318,307 $. 28028 
-4é00 -hed3 348.072 348,672 te2773¢ 
=45$50 -u5S3 3ST, Pee BS.596 317. ?he 1.0036) 1.27058 t.67376 
4500 “4503 337,821 ees 27t 347.821 3ebBR8} 1.26372 1.66276 
= beS0 ornss 327,098 kites StF OFS PebF SIS 
~aaQ0 <4e08 316,770 83.629 346.776 1.66675 
~4 380 0353 Dib eee 3.29% 596, 84a 2.65775 
~¥300 ~e503 316,019 62.969 3N6L1N¢ 9.6886) ! 
-b2$0 “he53 315,793 42.663 315.798 1263991 4 
~m200 “4203 315.m68 2.318 315.868 4.63908 
=8150 “R153 315. te3 u1,993 315,143 9262222 
=e t00 ~me103s 316.67 a1,667 3te.ai7 1.69368 | 
~e0SC0 -kO55 396,492 eb. Se2 3tu.u92 1269869 1.20362 1.$8371 1.0501 | 
="00d -e0g3 31h. 106 wI.016 3b. 1b6 1.59598 1.19768 1.57591 lean? i 
=3950 ~I9S2 333.861 20.09) 393.681 1.5073? 1.39058 1.8563 \ 
=3900 ~3902 313,516 0.346 353.516 1.57668 Pat 38) 1.8520 ! 
~4050 -36S2 313.390 60.089 353.190 1.57009 Vet7res 1,e28? i 
~3800 3002 342.665 39,795 312.065 1456153 Pek ars yo tOe { 
~3756 “3752 312.939 39.358¢ 312.539 1.59302 1.36866 1031 { 
~3700 -3702 SU220u 39.06% 342.2t8& 1-58b5& 1.15850 1.8069 i 
-3650 -3652 331,689 38.739 343.089 1.53010 t.95207 1.8006 1 
-3000 =3602 343.563 36.415 344.563 1.52769 1.345846 1,368 | 
-3450 -3552 331,238 38.088 311.238 1.51953 1.93959 1, 899e6 1.38862 | 
-3$0¢ ~350¢ 330.913 37.763 310.913 1.51800 1.05338 TohGt2h ; 
~ 3650 =3452 310.587 37.637 310.587 ¥eS0271 J 
-3000 | -3802 | 310,262 37.192 | 310.202 | 1.a9eeS 
-3350 | -3352 | 309.036 34.784 | 309.036 | 1.88623 } 
-3300 | -3302 | 300.att 36.85) | 309.681 | 1.87808 
=3280 | 3252 | 309.286 30.136 | 300.286 | 1.86991 
=3200 | ~-3202 | 308.960 35.010 | 308,960 | 1.85180 
-3150 | ~3152 | 308.635 35.485 | 308.635 53373 
-3100 | -3102 | 308.310 35.160 | 308.310 | 1. 569 
~3050 -3051 307.985 34.835 307.985 toad (69 1.07836 1.41809 
-3000 | -300! | 307.6590 38.509 teugo7s 1.07238 1.61103 
-2950 ~2951 307. 33b 3%. 18h 1.42180 1.0668% 1.80521 
=2900 ~2901 507.009 33.859 1.06052 1.39582 
72650 ~2851 306.683 33.533 3.05863 1.38766 = 
-7a00 | ~2001 | 306,358 33,208 t.0Nate 1.37095 
-2750 -275! 306.033 32.883 1.068292 1.37226 
-2700 ~2701 305.707 32.557 2.03791 1.3686) 
-2650 -265! 305.582 32.232 ° 1.03132 1.35700 
-2600 ~2601 305.057 34.907 3.36730 1202556 reid 
=2550 ~2551 308.732 34.552 305.752 3.35966 1.03963 1. 30188 
~2500 -250! 308,806 31,286 He. 806 1.35205 1.01612 1253036 
“2450 ~285) 308.08) 30.951 308.081 1. 3aeeT 1.008% 1.32689 
-2800 2801 303.7S¢ 30.606 303.756 1, 33093 1.00278 1.31985 
-2350 -2351 303.431 30.281 303.43) 1.42982 9-O7T1bB © 2 1.31208 
2300 ~230t 343.9058 29.955 303.108 1.52105 9.91S5be 1. 30866 
2250 -225)1 302.780 29.630 302.780 Vo 39b5) 9.0S96h 1.29732 
-2200 =2261 302-855 24.505 302-855 1.50701 9.80811 3229001 
2150 ~2151 302.130 28.980 302-130 1,2997% 9.7m 883 3.28278 
-2100 -2101 301.805 28.685 301. 805 1, 29280 9693586 1.27550 
+2050 -2051 301,879 28.529 301.4679 1.286519 9.63902 1.26829 4021322 
-2000 -2001 301,15 26.008 301.158 1.27783 9.58850 Te 2O112 4.2067 
-1980 -1951 300.829 27.679 300.629 1,.2705¢ 9.$3023 1.25308 1.2011 
-1¢09 -1¢01 300.508 27.358 306.508 1.26539 98TO21 1.248687 1.1086 
-1850 -185! 300.178 27.026 300,178 1425622 GPoH2283 12235979 1.1065 
- 1800 ~1805 299.8535 26.703 209.883 '.28908 9.3669! 1223275 11846 
-1750 -1750 269.828 26.378 209.526 1.28198 9.31563 1.22575 Paes 74 
~1700 ~ 1780 299.203 26.053 299.203 623891 9226260 1.21876 1.1757 
- 1450 ~1650 208.878 25.728 296.878 1.22787 9.2098! 1.21182 1.1603 
-1600 1690 208.$53 25.403 298.553 1.22067 9.15727 1.20K90 1.1624 
~ $550 -1$80 298.227 25.077 298.227 1.21300 9.10NOT7 1.19802 t.1875 
~ 1506 -1t500 207.902 2&.7%2 297.9062 1620696 9.05291 V.teriy 161522 
-1eso0 | -1650 | 297.577 2ueh27 | 207.577 | 1.20005 9.00910 1.18a36 1, 1868 
- 1800 = 14830 297.252 28.102 297.252 1.29337 8.98953 1.17787 T.teis 
~1350 13556 296.927 23,777 296.927 1.18633 6.89620 1.17082 1.3362 
= 1300 =1500 296.4662 23.852 296.602 1.37052 B.8e7i! 1.16809 1,309 
-1250 -1250 296.277 23.127 296.277 1.9727s 8.79626 1.95780 1.1257 
- 3200 ~1200 295.951 22.801 295,951 1.16509 6.78568 169507% 1.1208 
~1156 =1150 295.626 22,876 295.626 1.95927 8.69526 1,0eed) 1.1352 
1100 -1100 295.301 22.15t 295,301 1.18289? B.48512 1.039782 1.3100 
~1050 ~1050 298.978 23.826 298,976 1, 18593 8.59521 1.33005 1.10868 
igen 6% te Gigideeee. Ss fae ieee tm toe eam gt tne td: Annet a er i ar aig 
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td TABLE I.—Continued 
GEOPOTENTIAL ALTITUDE, METRIC UNITS 


1.93929 Loretta +2 t.3a7Td © 0 t 
21,078 Te t3270 , 
20.859 1, t2ete 
20.423 1233082 
26-200 Vebtare 
19.675 
19.3380 
19.225 
18.900 
20.725 18.578 201,785 @. 10080 


291.800 291.800 8.061aT 1206072 
241.075 8.00033 1.05452 
2%. 156 6. 780 TrParat 1,0b83% 
TeP20Pt 1.08220 

7.67426 1.03608 

7.627390 1.03000 

7.70195 1.02308 

7.73603 VeOd7SR 

7.69056 1.00903 

206.875 . PoobSta 1.00506 


208.156 7.60000 1.00000 . ! 


287.825 7.$5505 6.98086 
287.500 7.$1032 9.86206 
287.375 Yo%6S81 9.82583 
206.850 7.4205? @.7eSis 
| 206.528 7.377TH2 9.70713 
f 300 286.200 7.33358 9ob4980 
| 


Fe em et ee ap eae ree eedne, rene oe epee ase 


285.875 7.28968 9.59198 
285.550 7.26663 @.S3077 
205.225 . 7.20308 O.urra7 1.1729 


7.16015 0.82925 1.1673 

; 9.36890 ane 

; 9.10882 : 

9.75302 

9. 19TOS 
$0 


9e1h222 
@.08723 
#.03250 
6.97805 
201.975 261.978 6.78213 6.92585 (Penna! 


' 201.650 281.650 O.7etts 8.66993 Velits 
281.525 6.70036 8.81626 
261.000 6.65978 8.76286 
280.075 6.61930 6.70973 
200.350 6.57921 8.65685 
Gr 280.025 253922 8.60423 
279.700 O. NOES 8.55388 
279.375 6.45985 6.89978 
279.050 6, H20K3 B.8Tee 
278.725 270.725 6.38123 6.59635 8.6803 


276.800 276.800 0 38222 8.36502 8.6373 
278.075 278.0758 6.30580 8.29395 6.5965 
277.750 277.750 6.26878 8.28313 8.5518 
277.825 277 .b25 6.22638 8.19256 6.5093 
277.100 277.100 5.18810 6.14228 
276.775 276.775 4.15005 8.09217 
276.850 276.850 6 Fi2te 6.08236 
276.925 276.125 6.07852 7299279 
275.800 ‘ 275.800 6.03703 TePeTe? 
275.875 275.075 | 7.99899 5.999Te ToB9KSF 


278.150 278.150 | 7.94952 5.96263 7.64556 
276.625 276.8625 7.80029 5.92570 7.79693 
278.500 278.500 | 7.85133 5.88897 To Thebes 
276. 17S 27e.17S | 1.80257 5.85281 7.70056 
273.850 273.850 7.7S809 5.81608 7065269 
273.525 273.525 | 7.70586 5.77986 7260507 
273.200 273.20% | 7.65785 $.78365 T.$5770 
272.875 272.075 | 7.61068 5.70803 7.51087 
272.550 272.550 7056256 5.67239 TehO367 
272.225 70.925 272.225 | 7.51529 5.63693 ?.etTOr 


271.900 - 1.280 271.900 | 7.86625 9.60165 7.37059 
271.575 “1.575 279.575 | Tam2thS 5.560558 7. 324uQ 
271.250 -1.900 271.250 | 7.S57e8e 5.55162 Te2TOesS 
270.928 72.225 270.925 | 7.32856 Sob8G88 7.23273 
270.000 -2.850 270.600 7.28248 $.O23! T.1BT2S 
270.275 72.878 270.275 | 7.23662 5.82701 7, 1hteg 
269,950 3.200 260.950 | 7.19100 5.59370 T.O8677 
269.425 73.525 260.625 | 7.18562 S$. 35965 TeOSZTB 
269,300 ~ 3.850 269.500 | 7.10086 5.52579 7.00761 
206.975 8.175 268.975 | 7.65556 $.29208 6.96528 


Patent en + 


ean 


Altitude 
Zz,m} H,m 
+1900 | ~1000 

050 | -959 
“$00 | =900 
“850 | -050 
-800 {| = =800 
-180 | +780 
“100 | ~700 
-450 | -a80 
~000 | = -4600 
~350 | -s80 
-300 | «$00 
ps eS 
“400 { 40 
“$50 | -350 
=300 | -300 
“250 | +250 
-200 | -200 
=180 | +150 
-100 | ~100 
-$0 ~50 

) ) 

50 50 

100 100 

150 150 

200 200 

250 250 

300 300 

550 350 

400 00 

a0 #50 

500 $00 

596 580 

400 600 

430 $30 

700 700 

7$0 150 

809 000 

#50 #50 

900 #00 

90 950 

1000 1000 
1050 10$0 
1100 1100 
1159 1180 
1200 1200 
1250 1250 
1900 1300 
1350 1350 
1600 1400 
1850 in$O 
1500 1506 
1550 1556 
3600 ieeo 
1650 1650 
1700 1700 
1750 1750 
1800 1709 
1eso ine 
1990 tage 
1980 las 
2000 1999 
2050 | 2009 
2100 | 2099 
2150 | 2 tae 
2200 | 2199 
2250 | 2209 
2300 | 2299 
2350 | 2300 
aaco | 2309 
2aS0 } — 2hu8 
2800 | 2499 
2550 | 2549 
2600 | 2599 
2650 | 26a9 
2760 | 2690 
2750 | 2749 
2000 | = 2799 
2050 | zma9 
2900 | = 2899 
2980 | 2909 


294.65) 
24m, 526 
244.001 
205.678 
203,381 
293.924 
292,700 
292.575 
292.050 
242,725 


291.800 
292,078 
290.750 
290.825 
290.100 
269.775 
269.050 
289.125 
288.800 
266,07s 


288.10 
207.025 


285.225 


264.900 
204.575 


261.976 


261.65) 
201.326 
201.001 
200.676 
200,381 
280.027 
279.702 
270.377 
279.052 
270.72? 


278.4802 
278,077 
277.733 
277.620 
277,303 
276.778 
276.853 
276.128 
273.808 
275.870 


275.188 
278.829 
274%.505 
278.180 
273.855 
273.530 
273.205 
272.88! 
272.556 
272.2351 


271.906 
271.582 
272s? 
270.932 
270.607 
270.283 
269,959 
269.033 
269.300 
266.8% 


TABLE I. ~Continued 


GEOMETRIC ALTITUDE, METRIC UNITS 


Tempercture 


15.328 
15.060 


1e.67S 
te. 380 
18.025 
13.700 
13.375 
13.050 
120725 
12.800 
12.075 


11.750 


-0.018 


~Ve2ee 
~teS68 
~ 1.803 
2.238 
72.583 
-2.067 
-3.102 
-3.517 
-3.88! 
~0. 166 


708,05) 
208.526 
298.401 
293.678 
293.35! 
293.026 
292.700 


292.575 


292.636 
200.72$ 


eu 
260.075 
200.150 


287,625 
287.300 
ri Paty 
206.850 
264,525 
206.200 
205.075 
285.550 
265.225 


208.900 


201.976 


261.651 
281,526 
207.001 


200.676 


200.58) 
280.027 
279,702 
279.377 
279.052 
278.727 


276.002 
278.077 
277.753 
277.428 
277.103 
276.778 
2?@.853 
276.128 
275.008 
275.879 


275.156 
278.029 
278.505 
27%. 180 
273.055 
273.9350 
273.205 
272,66) 
272.556 
272.231 


Pressure 


7.69056 
T.ausis 


7.60000 


6.76225 


@.Tel27 
6.70050 
6.65905 
6.61956 
6.57939 
4.53981 
O. 49068 
Oe86008 
6.82068 
Oe SB 189 


6.38249 


8.50705 
G.n5506 


6.037u6 
6.00078 


5.94309 
a tteas 


271.906 
271,882 
27t.2s7 
270.032 
270.607 
270.283 
260,958 
269.655 
269,309 
268. 98% 


r.51618 $.63740 
Teneely 5.00238 
7.82280 $.56726 
1, 97588 $.$3236 
7.32958 5.8076 
T.2a353 $o86310 
Ye23Tri $.82673 
7.19218 $e 30N58 
realy al 5. 36052 
7.10166 $.32668 
7.05077 5.20301 


$.530ad 
Oo UNTO) 


#2) OB2129 


8.97608 


0.359609 
2] 8.34536 


FoPhaQ2 
7.89098 


o2 Yoaneis 


Oe PhRat 


Se nema te 


Density 


S870 
9.380? 


1.0226 


1.0098 


*o 


e & 


i 


1.0906 6 
1.0984 


1.0088 
1.0000 « 


9.5751 


9.5208 - 
0.6826 
9.6306 
9.5908 
9.505! 
¥a2006 


0.2996 


8607 


Saal tala eaeaneieetn mere anente nate ain amaion wager arian hi ile a) = Pa, gheppaes- 
. 


L 
| 


234.300 
285,975 
255.030 


255.325 | 


735.600 
254.475 
224.350 
254.025 
233.700 
232.375 
253,050 


252.728. 


252,800 


289.875 


289.950 
266.825 
288.400 
208.175 
267.850 
267,825 
257.200 
206.075 
246,550 
206.225 


265.900 
288.875 
288.250 
2eb.925 
Zab, 600 
268.275 
283.950 
243.625 
263.300 
202.075 


TABLE TI. ~Continued 


GEOPOTENTIAL ALTITUDE, METRIC UNITS 


Temperature 


“4.900 
=6.625 
=$. iho 
-S$.875 
~$.606 
whe 82 
be R50 
“6.775 
=7. tte 
7 enad 


oT. 980 
=0.095 
«0.4800 
=0.935 
Fe BSE 
“9,475 
=4.700 
10.025 
~10. 580 
~10.678 


“11.000 
“bt. 325 
“51.050 
16075 
=12.500 
“130625 
12.950 
“13.275 
-13.600 
=13.028 


-16.250 
~te. StS 
~16.900 
“19.225 
~15.580 
15.075 
7160200 
160525 
~1606050 
wVTLN7S 


=17.$00 
17.025 
-18,150 
m1OLNTS 
- 18.800 
19.928 
“19.040 
aN TTS 
=20.500 
“20.628 


“20.750 


9230673 
=2.000 


26.925 


~272250 
2757S 
27.900 
=20.225 
=28.520 
728.675 
-2%.200 
~20.525 
29.050 
30.1758 


Ty. °K 


268.630 
260.825 


262.660 
262.898 


262.190 
76,035 
261.400 
260.014 
266.690 
260,525 
260.200 
259.875 
239.350 
239.225 


298.400 


2 500 
225.075 


255.650 
235.525 
253.600 
258.675 
258.350 
258.025 
255.1700 
253.375 
253.050 
252.735 


292.4800 
252.075 
25t.7sa 
253.625 
251.100 
250.775 
250.890 
250.128 
209.060 
2O.u7S 


249.150 
268,625 


266.530 
266.225 


205.900 
2aS.595 
265.250 
284.925 
7uh,d00 
2ua.275 
2y3.050 
205.624 
703.300 
202.075 


7.01085 
6.00654 


5oB1102 
S.7v205 


78083 


werhard 
4.68508 
4.05376 
8.02106 
50018 
6.35089 
beS2722 
& 69602 
&.86500 
&eb3015 


bo eO3n8 
6.37206 
&.3R2bh 
bo 3T2a8 
Bo 20709 
&.eS267 
6.22302 
bo 10455 
&. 16421 
w. 13806 


° 


wOause 


@.ogart 
w.6108 
00955 
wanker? 
5.80703 
& 77002 
wo. fasie 
eoFihe® 
60596 
165460 


#662334 
&.$0335 
&.$03n6 
e599T3 
woS0Nt6 
woh TRTE 
mohh Sed 
woh les? 
& 30762 
6.35062 


mo 32908 


6.10026 
BoO789T 


&.0S182 


3.83008 
3.01803 


3.78032 
3.76275 
5075732 
3.71203 
5.60406 
3.66187 
3.63700 
Seb1226 
3, 5aTee 
3050508 


3.53086 
3.S51be? 
3.08001 
300bbed 
3.88280 
5.41422 
3.39509 
5.57230 
3.58903 
3.32504 


3.30288 
3.26600 
$.25725 
3e25ue5 
Re2tayys 
3.10076 
3. $6752 
30 15a! 
So125a1 
3.10185 


* 


. 


Yer eis) 
6.0838) 


S.TT292 


5.05207 
$.010n6 


&, ORh63 


Gan} 


&, 65680 
8.02056 
4.39291 
&. Sothe 
4.3309) 
u.hO8GR 
6.86802 
&,e3725 
6.40662 
bo S7OIT 


&, 30500 


5.08098 


ny 


8.87te 
O.es28 


7.0511 
7.8003 


Tetert 
T7203 
1.6083 
Tr 6nd 
7.6035 
TeS426 
Learal | 
Tohete 
Teeelt 
7Ta¥O1d 


r.9et2 
F.s2te 


6.6357? 


6.5970 
6.5608 
25200 
o.8b78 
Oo8Si7 
Oo b158 
6.3800 
debe 
3088 
OoaTse 


6.2308 


oe7221 


o.0000 
e.05te 
ob 16S 
Oo 5816 
o.58e8 
Oo5121 
OedTTO 
TYLL EE! 
6.8090 
6.35750 


Cr 
6.009) 


Altitude 
Z,m] Hm | T, °K 


306 2009 269.459 


9898 3089 268.555 
3160 sote 208,010 
stig see 267.685 
sago ave zor, $66 


$236 sane 2a7.036 
3500 32t8 266.798 


3336 joae 266.3506 
3400 3396 266.002 | 
suse Jone 2es.rar 
3800 weve 268,453 


$450 ssee | 265.060 
$466 gee | pan. 7k3 
34650 Sone 208,439 
3109 3608 | 2eeodte 
37480 stua | 203,789 
3e00 sree | 203.008 


saa 3ae8 263.580 
3980 sage 242.616 
3950 sone 262.661 


0000 see? 2627-186 
4030 sOur 261.842 
4100 soo? 261.507 
80 ale? 261.903 
4200 are? 260.668 


8230 van? 260.503 
300 207 260.219 
#350 e3o? 259.6%% 
4e00 430? 259.870 
aso hah? 259.265 
6300 whoT 258.921 


5550 ose? 258.506 
8400 aso? 258.272 
6aso dou? 257.007 
&106 hae? 257.625 
4150 ated 257,298 
8400 urea 2560078 
aeso Saba 256,609 
900 nave 256.325 
0950 nove 248.000 


3000 &O06 255.876 
$050 $0k6 735.551 
$100 $06 255.027 
$180 Sine 256.702 
$200 $106 254.378 
$280 Sana 256.053 
5360 $206 253.729 


$450 Stas 752.758 
$300 5895 257.8351 
$$$60 SSeS 252.106 
$400 5595 251.762 
5650 San5 251.058 


$950 SOan 200.511 


e000 590m 269.167 
6050 a0he 208.862 
6100 600% 208.538 
$150 lee 268.218 
4200 61s 247.889 
6250 e2n6 237.565 
4306 6206 Ze7.20t 
4450 Adan 26b.H10 


6300 85% 266.592 
4450 eens Z2e6.2a7 
6500 ones 245.983 
350 6453 255.619 
0400 0595 285.298 
6650 6on5 240.970 
e700 aee3 Zab. bee 


o7se ores Zab. $22 
800 ores 203.907 
oes0 ens 285.673 
6900 ees 703.3589 
aese oOn2 283,028 


TABLE I. Continued 


GEOMETRIC ALTITUDE, METRIC UNITS 


Tempercture 


ae bi 
=e.81S 
=$.186 
=$. tas 
“5.700 
marile 
~“Or858 
6, Tha 
~?, 08a 
~“TobtS 


-f.05T 
$2002 
-8.38? 
“e.rit 
“9,030 
“9.301 
-9.685 
-10.010 
“10.338 
-16.489 


~10.986 
14.308 
“1.033 
~11.087 
22.282 
“12.007 
~12.8031 
~ 3.286 
-13.$80 
=13,905 


ole. d2e 
“16.556 
-18.078 
15.203 
18.527 
15.852 
16.176 
716.50) 
=16.025 
~17, 150 


“1 uTe 
<172799 
= 96.923 
216,068 
“18.772 
19.097 
“19,62! 
19.76 
-20.070 
20.3595 


20.718 
-21.008 
-21.500 

92 


23.639 


=22.965 
“24.268 
w2h. O12 
=26,036 
25.261 
25.585 
-25.908 
“26.254 
26.558 
-26.482 


-27,207 
27.53) 
~27.a45 
26.180 
26.90% 
26.626 
29.193 
“20.077 
24.801 
«30.926 


268.659 
268-955 
266.016 
247,485 
2t?s bes 
207.036 
200.711 
266. 306 
246.067 
265.757 


265.018 
265.988 
2B. FOS 
Zbhia3? 
2on,tds 
C64. 789 
263.005 
263. Vee 
702,806 
202,091 


262.160 
261,0h2 
261,817 
2642193 
260.068 
260,583 
200.219 
259.808 
250.570 
250.285 


236.921 
254.596 
258.272 
257.997 
237.623 
257.296 
256.07 
256.609 
256,325 
256,000 


255.676 
255.551 
255.027 
236,702 
254.3576 
258,053 
253.72¢ 
255.808 
233.080 
252,755 


232.031 
252,106 
259.782 
253.058 
251.933 
250.809 
250.888 
250.360 
209,056 
289.531 


2060267 
205.083 


2e3. 389 
263.028 


7eGl2is 
O96768 
é.o2dee 


6.20627 
6.16808 


5.81300 
$.77S25 


S.ueae? 
$,000e2 


§.95235 
6.91886 
4.68555 
85255 
6.81909 
&. 7667S 
&.7Se16 


w.T2176 
& 005% 
&.65750 
6.62566 
He SOSH 
bu5O2K6 
&.53tl2 
&,s9eor 
4 .8eavy 
#.b508 


&.A07SS 


B.139e7 


a 


o 


Pressure 


P, mm Hg 


$. 25082 
$.22401¢ 
5.19500 
a0 14068 
Sotzrzs 
S.09b0) 
3.06718 
$.027088 
wa PPrtO 
be OOSTE 


&93393 
&.98229 
v.at0sz 
&, 83952 
&,8085ST 
ne ??794 
8.76657 
&.71S92 
4. 60S02 
%.65509 


6.62891 
&.S5eaee 
&.5O508 
8.53533 
8.50579 
ben Fand 
bomern? 
eb 1816 
4.58918 
%. 3606) 


4.35180 
#2303535 
we2TSOS 
&.2bee? 
6.21866 
219100 
#216330 
Bal357e 
6.10038 
weOB1O? 


GOSI9S 
& 002698 
§.00016 
5.97508 
5.98695 
3.92058 
3.60832 
3.8682) 
3.86225 
3eBtbeS 


3.70076 
3.70522 
9.759082 
S.7beS6 
3,60965 
3.66086 
3.63962 
5061891 
5.59038 
3,54699) 


3.58161 
3051785 
3.89382 
5.86952 
3, bas7e 
3.42212 
5.39866 
3.37525 
3.55202 
3.42091 


5.30893 
3.28308 
3.26936 
S.257P? 
5.21836 
3.19296 
S.UT67S 
3, 18868 
S$. 42070 
3.10086 


° 
~ 


* 
y 


Oab5201 
oebSHOHW 
bo bOSTE 
6.50778 
6.5266) 
6.28608 
bo 2eSeF 
0.20515 
6.16503 
6.12591 


6.08581 
6.08577 


5.73730 
S.a00T3 


5.36982 


$o 33045 
5.29866 
$.2635T 
$.22827 
$.19335 
$. 35863 
5. 12610 
$.00975 
$.03560 
5.02162 


be 9O7B8 


8.69199 


%.66001 
bb. 62822 
8.59060 
&.SOStO 
eo 533589 
6.50279 
eerie? 
boebil2 
bp w10$S 
wb. 380ts 


&, 3899! - 


&, 31988 
8.26995 
8.26022 
a.23066 
&.20126 
a. 1P268 
&. fazer 
11808 
&.08S58 


Density 

my m* fad 
P. *9 B 
9.00ts « 1 Toma2s 
9. Case 7, §Gne 
Gn 8008 7, 3eds 
8. F537 ¥. $086 
6.9069 Terie 
9.0010 702335 
8.6152 ¥.490) 
8. tee? ¥,+$09 
6. 72b3 Tetate 
e.atet 7.0088 
O.0se0 - 1 To Oeh? 
6.5062 yeOrts 
8. Sead O.97S1 
8.5009 009386 
B.uS5? 6.0026 
8.8005 6.8006 
6. $ere 6.0307 
6.3238 6. 7ORO 
@,2892 o.7543 
a.2%7 6e7239 
8.1935 - 1 6.6005 
6. 1508 6.6538 
6. 1075 6.6183 
8,06a7 4.5055 
8.0222 6.Sea7 
r.0708 OeStbl 
T.9376 O. 476 
7.0955 6.4055 
7.85496 6.udOd 
7TL,Onle Oo5TTt 
7T.??0a = 0 6.3632 
7.7290 @. 3098 
7.0078 6.2758 
7.6668 6.2823 
7.6059 6.2089 
7.5652 o. 175? 
7.5207 oo thas 
7. BBa4 6.1007 
To mbn2 6.0789 
TewOet 6. 0un2 
7,S@u3 - } @.000F 
7.3286 S.O79$ 
7.285) 5.9470 
7.2457 S91 
7.2065 5.8829 
7.1675 5.8510 
7.1286 $.0192 
7.0809 5.7076 
7.0513 5.7$02 
7.0929 S.72h8 


et 3.0968 


4 
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42 TABLE 1.—Continued 
GEOPOTENTIAL ALTITUDE, METRIC UNITS. 


| . . ae ; 2 enmml # | % 
t-) 9 
| 7006 roe | 242.650 zez.030 | S.ioeor « $8950 - 1 | weblz2 - 1 
I 7680 yess | 202.323 202.325 | 8.07725 $.0615 w.7ane 
' rie 1108 | ded. 086 uz. &.gaase Saga! e.fhte 
E ri8¢ rise | yes.875 201.478 | %.02009 5.7 1305 
t 1108 tees | 28),986 aeh58 | d.94t te 3.78 &.7035 
7396 7238 | 201.025 B01.028 | 3.90890 4.7208 a.bTOs 
ed reea | 208.760 ano, toe | 8.02898 4.0960 uo oars 
i 16 1539 | 206.273 SuG.273 f 3.00773 eles ©0625} 
t ee yeov | 200.036 . 3.88668 $.6368 $006 
t Bt) test | 290.723 239.725 | 3.85251 5.00218 5.3905 5702 
[ 1300 | 1500 | 239.000 deazsie ¢ s.77502 sseer- | ossnge 1 
p rss 7388 | 239.875 2B. | 3. 7eTe2 : 5. 536+ fe Sttt 
t reee Tee? | 238.750 238.730 | 3.77087 $.$022 henele 
1ese vese | 230.825 250,025 | 3.7300 3.8708 weanese 
T1900 Troe | 236.180 286.100 | 5.79722 5.8387 5.0800 
1130 t7s0 | 287.778 257.775 | 3.00065 SNOT? e.bted 
’ 7610 | 237.050 257.080 | 3.08019 5.3758 erry 
rasa reso | 237.125 237.128 | S.s7et $. Sens 4620 
7906 1010 | 26. 234.800 | 3.6178 4.3135 0.3875 
1980 Teay | 230.875 | -360075 | 234.675 | 3.50580 2.06057 3.53091 5.2025 6.3122 
e000 M10 | 230.150 | -37.000 | 234.150 | 3.59906 © 267020 3.51902 d.2517- 1} wezerr- 3 
hed 0600 | 295.025 | -57.325 | 259.825 | 5.55030 2.0508 $.2210 2020 
ciee Q110 | 255.800 | -37.050 | 255.800 | S.sce78 2.63100 5. 1008 e.25Pl 
@iSu 100 | 295.175 | =87.975 | 255.175 | 3.80300 2009278 5.1600 ho2tz3 
e200 8211 | 238.880 | ~38.300 | 236.650 | 3.05007 2.50308 5.1207 WaT Yd 
0250 e203 | 230,523 | -98.075 | 238.525 | 5.03909 2.57505 5.0906 a. 1629 
4300 O30) | 230.200 | 30.950 | 258.200 | 3.80816 2.55055 5.0608 1386 
a3s0 030) | 253,075 | ~39.275 | 233.075 | 3.50538 2.53778 5.0307 wetted 
8460 Gab) | 233,990 |] -39.000 | 233.550 | 3.53078 2.50026 $0100 4.0808 
axso or} 253.225 | -39.925 | 235.225 | 3.33825 2.50008 6.9808 60056 
8300 O59) | 232.900 | -80.250 | 232.900 | 3.50000 + 2.09203 0.9809 - 1 | w.0ats - 1 
asso e502 | 252.575 232.578 | 3.2057¢ node e0ITe 
Gacz | 232.236 252.250 | 5.20168 Wa 802% 5.9938 
aso Zz} 251.923 231.025 | 3.23772 4.0053 369700 
£00 aviz | 231.090 231.600 | 5.21388 6.0303 309008 
aso o2 { 250.275 231.275 | 3.1903) 4.0085 5.9229 
9000 8812 | 230.950 230.050 | 3.16602 no7709 5.0995 
50 2 | 230.025 230.625 | 3.185ne Teas 5.0762 
8900 ao1z . 30.300 | 3.12025 b.Pige 5.0530 
e030 aces | 229.975 229.075 | S.09718 3.05008 s. 8916 3.8209 
9900 #013 | 229.650 220,650 | 3.07e2n + 3.03808 6.6035 ~ 1 | 5.8060 - 1 
229.325 | $.05188 5.04158 &,0335 


9030 9063 224.325 
224.000 


9100 oy . 229.000 | 3.02878 2.98918 4.6070 
9150 9163 228.675 220.075 | 3.00626 2.96695 8.5798 
Sees é 9200 $213 228.356 | 2.90187 2.98ats *€.8522 
9250 9203 228.025 220.025 | 2.06162 2.92209 5206 
9300 9316 227.700 227.700 | 2.03050 2.90106 a,a9Ts 
$350 9368 227.375 o? 227.373 | 2.92751 2.67936 8.8700 
onnd Gate 227.080 “06. 100 227.050 | 2.69566 2.85780 b.eeeo 
ono Lad 226.725 74b.8as 226.725 | 2.07508 2.35568 2.03636 be. e159 3.6088 
9300 esta 224.606 226.000 | 2.85236 + 2013988 2.81506 &. 3890 - I 349829 - 1 
9350 95e4 226.073 226.075 | 2.8300 2.12935 2.79388 be 3e25 3.5610 
9600 9015 223.750 228.730 | 2.80058 2.10739 2.7720a 4.3354 3.5393 
9080 9665 225.625 225.823 | 2.78638 2.001b6 2.15192 &. 509) SoSTT? 
9700 ris 225.100 223.100 | 2.76732 2.0756 2.739113 8.2027 5.496) 
0750 e765 228.775 220.775 | 2. Teese 2.05996 2.71087 42508 3.07R? 
9660 9655 224.850 228.850 | 2.72558 2.00835 2.68900 6.2308 5.8558 
9850 7065 220.125 228.925 | 2.70800 2.02668 2.66953 &.20a6 364521 
9900 oo1s 223.800 223.000 | 2.60835 2.03303 2.68928 8.1785 3.8110 
9950 99686 223.875 0.675 223.u7S | 2.66302 1.9901) 2.62909 &.h527 3.5406 
10000 dots 223.150 =$0.000 225.150 | 2.08302 © 1.98288 2.60005 atthe t 5.3890 - 3 
10050 10066 222.625 90. 325 222.0235 | 2.62385 1.90773 2.50908 bo 1015 505482 
16166 Ole 222.500 -90.650 222,500 | 2.60380 1.95271 2.56936 ove) 3.3275 
10150 10166 222.175 =$0.075 222,078 | 2.50300 VoORTTT 2658969 6.0500 5.5066 
10200 Wo2ls 221.630 -$1. 500 221,050 | 2.56307 4.02291 2.53005 4.0257 5.20658 
102990 wo2zer 721.525 -$5.625 221.925 | 2.$e000 1.00615 2.$1073 &.0007 3.2656 
10340 vo3iT 221.200 731.636 225.200 | 2.52008 ¥,B05n9 2.001uS 5.9757 32655 
10380 ose? 220.079 -$2.275 220.875 | 2.50561 5.67691 2.67225 3.0509 362253 
10800 Ont? 220.350 -$2.600 228.330 | 2.88570 1ebobe2 205576 5.9265 5.2051 
lease 1Oner? 220.225 =$2.928 220.223 | 2.88650 1.05008 2.05025 5.0007 3.185) 
10340 1653? 21, 800 219.000 | geared + 1.03573 Zebi583 3.8772 - | S.16S) +) 
i] 10308 220.375 239.575 | 2.02608 1.02191 2.50872 3.8529 3. 4e$2 
10000 1oe08 219.250 297.250 | 2.80905 +.b07S8 2.37818 3.0207 5.1295 
104680 10006 230.025 240.025 { 2.99003 ¥, 7038S 2.58¢67 5.8006 3.1038 
1oree te7te ‘8. 218,600 | 2.3723 1,770 2.50051 3.7808 5.0862 
10750 vores 210.275 210.275 | 2.39386 tePOSSe 2.373908 5.7568 3.0608 
r 10600 10818 217.080 217,050 | 2.339580 Vo7S0rT 2250086 3.7380 5,08?e 
yoaso 1oaee 217.625 257.628 | 2.90725 t.73ace 2525095 5.70% 5.0261 
$9900 10919 217. $0 297.306 | 2.29912 V7F2aad 2.20905 5.085% 5.0089 
10930 19009 216.975 36.175 256,075 | 2.28110 1.7 tGe?7 2.25027 5.6625 2.9868 


262.700 
262.576 
Zaz. GSi 


230. a2 
239.887 


233,622 


250,38! 
250.087 


229.739 
729,800 
229.085 
220.760 
228.436 
228,!12 
227.708 
227. ben 
227,180 
226.816 


226.892 
226.166 


223.900 
223.376 


220.660 
220.3346 


226.013 
214,080 
219,305 
2te.0at 
218.71F 
218.303 
218.009 
247. 7RS 
237,821 
217.007 


GEOMETRIC ALTITUDE, METRIC UNITS 


Temperature 


30.010 


~36,935 
“37.254 
~37.983 
37.007 
~30.231 
-38.958 
~30,080 
=59.208 
=39.528 
-39.052 


“ud. 1é 
“40.500 
=m0.82% 
amt. 1ed 
oe urd 
“be l.7e? 
~62,121 
“82.085 
-e2. 76? 
03.093 


oh3.nt? 


-8O.5Te 


09.408 
$0,222 
30.506 
-$0.870 
“SIL198 
“$1.518 
“31.082 
~52.106 
=32.800 
$2,818 


“$3,197 
“$3.06! 
o$5.705 
~5e.109 
oSu.855 
-Sa,rar 
-$5.08! 
~34.805 
“35.729 
~$6.055 


TABLE I. =Continued 


Pressure 


Pi mm Hg 


792,709 
202.376 
287.05 
geteta? 
ze.003 
201.078 
2n0.748 
360.838 
200.108 
230.782 


290,097 
230.0B5 
249.809 
236.005 
23 
297.030 
297.902 
237.100 
236.066 
134.500 


Cf 
. 
-~ 
a 
- 
~ 
° 
~~ 


9.00315 © 2] w.0Sar7 - 1 


5.85736 2.8932) 3.00606 
$,89009 © 2] 2.87271 2 2 


Y 
“~ 
~ 
” 
& 
a 
” 
¥ 
Ys 
al 
~ 
4 
' 
~ 


3.59085 2.60363 3.34399 $2886 


236.215 | 3.56516 + 2 | 2.678090 6 2] 3.51850 - 1 5.2579 ~- 1 62921 
235.691 3.53992 2.65986 3.09323 Sed2?2 en2ert 
235.507 | 3.51803 2.635TR 4.46807 3.1907 e202? 
23S.283 | 5.80808 zeeters 5.06806 S$.1608 Rezire 
2SR.F1F | F.HOTEO 2.59785 3m 1826 5.138) a. 927 
2366505 | 3.83685 2.57905 Suds ded 5.1660 &, 'e02 
234.270 | 3.81355 2.56057 5.3089! 5.07et wo basT 
233.986 | 3.38880 2eS5uial 5. Senne S.0na2 Yoel) 
233.622 | 3.306019 2042335 3.32020 $0185 &.O05) 
233.200 | 3.33973 2.40500 3.29006 ©9870 R.O710 


232.07% | 3.81561 + 2 | 2,mGOr? + 2 | 3.27208 = 1 F576 ~ 1 &,0870 


230. $83 
230.057 


8 
3.10207 2.352782 5.06239 ©6987 9.0357 


229.733 | 3.08007 + 2 | 2.3hdzm © 2 | 3.03079 - 1 Woa7oe - 1 3.8128 
229.808 | 5.05730 2.20536 3.017382 b.ee2T 3. Freee 
229.085 | $.93Re? 2.27810 2.99608 weGi ht 5. 7OT2 
228.760 | 3.01297 2.25931 2.97278 SOT} 3.700 
226.056 | 2.9898) 2.28258 2.9507? 6.3505 507220 
228.192 | 2.96759 2.22507 7.42878 6.5320 5.6996 
227, 7RR | 2.08550 2.20930 2.79698 w 50a? 3.0773 
227 ehOe | 2.92 35% 2.09208 2.66531 a e7Ts 3.433) 
227,180 | 2.90072 2.0 Pén? 2.06377 &.h500 $.6330 
226.016 | 2.88002 2.16920 2.00230 uob7z5e 3.6116 


226.082 | 2.05866 © 2 | 206802 © 2 | 2.02168 - 1 &.3960- 1 9.3695 
226.168 | 2.83706 2002705 2. 7999h be. 3499 35,5675 
225.0be | 2.61576 2.dbiee 2.7rae2 ochds 3.3056 
225.920 | 2.79857 2.00610 2275803 oo 386e 3.5280 
225.196 | 2.77583 2.08652 2.03720 &.2905 9.3923 
228.872 | 2.75262 2-Obbbu 2.7beo3 %.2083 $001) 
22m. S08 | 2.7318 2.08905 2269012 02582 5.05968 
22m.22u | 2.7NIG 2.03336 2067ST3 @.2t23 3.8506 
223.960 | 2.69066 2.01816 2.65508 &. 186s S.007S 
225.376 | 2.67026 2.00200 2263558 ba 1007 3, 3965 


223.382 | 2.08009 ¢ & 1,.oB765 © 2 | 2.01533 - | B.1SSt- 1 5.57S6 
222.928 1.07258 2.59905 &. 10% 5.395008 
1.05752 2.57560 &.08e5 5.530) 
1.98256 2.35608 6.0996 3.3035 


1.02776 1.53682 m.O0338 5.2930 
t,@83902 2.30713 0080 3.2726 


1.89630 2.8076S 3.0860 3.2925 
t ot 2.87060 5.9583 3.25821 
2.89228 5.06930 2-05065 3.9586 S.2h10 


220.536 | 2.80? 1.85006 2.mh07S r SoPtOt 5.1010 


220.018 | 2.65802 © 2 1,.0R067 ¢ 2 | 2.62103 - 1 3.6837 - | 5.4720 
219.08 | 2,03500 1.02087 2.80525 3.8016 3. 0$22 
219.365 | 2.81628 1689236 2.58008 5.0372 8. t8aa 
219.001 2.59759 1.70880 2, 36628 3.8132 5.93928 
Pal Pagel 2.3790) t.7eae) 2. 30PeO 3.7892 5.0038 
216.393 | 2.30085 1.PvOS6 2.32066 5.7658 3.0738 

2. $8221 t.7S68o 2.39988 3. vai? 5.0585 

2.52308 V.resty 2.270559 3.7161 5.03$2 

2.30587 1.72085 2e2PST2 5.6986 3.9160 
217,007 | 2.20788 1.79608 2025796 $.67tS 2.9076 


BT eS Cn a 8 gee net SNe har RI ER IR I na I Rd 


iit 


i 


' 
L 


atéeaso 
114.650 
ate.eso 
294,485 
2t6.050 
248.658 
218.880 
714,650 
Bid, 6d6 
716.656 


Z1a.080 


246.650 
216.050 


210.650 
240.050 


296.650 


216.450 
246.640 


236.656 
716.650 


216.6390 


ghe.0$0 
216.650 
214.656 
214.880 
216.680 
216.650 
216.650 
216.890 
216.650 
216.680 


216.650 
216.630 
216.650 
216.650 
214.650 
230.630 
246.656 
236.680 
276.650 
236.629 


erences 


“ TABLE I —Continued 
GEOPOTENTIAL ALTITUDE, METRIC UNITS 


thease 
t.665T6 


1.95108 


107039% 
1.07728 


1.65106 


.e32se 
Vou bO18 


4022560 


1.20885 
4. 18Set 
1.10706 
1.98860 
1.95003 
Hittite 
1.00572 
+,078S8 
3.001870 
1.08800 


1,0207e 
1.09205 
9.06805 
9.83210 
9.0505° 
9.50788 
9.5se73 
20251 
9.06818 


ol 8243! 


@.70eee 
8.00019 
a.si3er 
9.30067 
8.20055 
O. 120409 
7, 9¢3See 
7,86638 
7. 7eS28 
7.62010 


7.$0887 
ro saTat 
r.27tes 
7.19806 
Y.0eeo? 
o.95585 
@.02732 
6.7205) 
O.8tS3e 
cil ter 


* 


1.60756 
t.erote 
fedeady 
eetsit 
Y.K0STT 
4.5e88s 
ts $ue9d 
t.$20t8 
y.0009S 
TeRPISS 


$e aGee 
toezrat 
1.NQUse 
9.38200 
todetat 
Ho 33990?F 
$o30901 
1.29857 
tod7806 
$.25806 


4.23698 
Fa 21006 
1.190903 
to1Ott8 
to tezes 
te teaes 
1.12658 
1.10086 
1.0916) 
1.07883 


VoOSTT2 


9.32301 
Ge lETTh 


9.03635 
@.69281 
6.75368 
8.61672 
G.eatv) 
S. 348923 
O.2185¢ 
8.0e001 
7oFbSbe 
7.03805 


t.Pieat 
7.59549 
7.7605 
7.35268 
Te2dash 
T.VSTIO 
7.01965 
6.90980 
6.80170 
&.09528 


6.59053 
Oo. BET a? 
@. 385935 
6.28002 
o.lbreT 
4.09007 
4.09557 
S.00177 
5.80088 
$7155 


5.62908 
$.Satot 
S.eSe52 
4. 30099 
3.280049 
3.20230 
5.t200) 
5.08000 
eae 
&.88650 


Pressure 


B,errre 


7.32400 


7.6GOea 


O.ezery 


202880) 
2.19600 
do tenze 
2243008 
2.0076? 
2+06n20 
2-Odt97 
2.00618 
1.90Ree 
1.93808 


1.9OTre 
Verret 
1.88055 
1.41961 
V.7ette 
Pea sary 
1, 735$6 
1.70838 
1.66165 
1665558 


1.62905 
1.60395 
1. STeb6 
1.55016 
1.52988 
1250598 
y.8G235 
V.NS9T6 
ta $635 
bow see 


+. 390T% 
1.30906 
1,56059 
4, 92te3 
1.304606 
1.20622 
1,26610 
1.20629 
Ve22Ot9 
1.20760 


1, 1baTd 
Verran 
1.15180 
Y.NS3re 
tet thom 
1, 09836 
VeORTae 
b.OGee7 
be Omlhe 
t OSes 


t.01529 


Fo 99006 
9.83770 
9068379 
9.53209 
0.36515 
23055 
9.00185 
0.94980 
6,80950 


Density 


O.Serr 


2e1eF2 
ao1988 
2.0009 
2.067! 
2e0duT 
2.0029 
risar 
f.@ao? 


1.6ne1 


1.$816 
1.5503 
1.3589 
1.5080 
1ebhee 
1.eant 
ToeSE5 
+4186 
4.3056 
3708 


1.35508 
1,322 
1.3064 
1.2800 
y.2078 
1.2880 
02285 
122002 
te 1903S 
VHT? 


1.1538 
1.35893 
1elive 


1. F001 
1.0829 


4,0659 


1.0002 
1,0426 
1.G)a? 
1.0008 


Par Yeas 9 
218.630 
214,880 
216.650 
2te.ese 
raters \) 
216,690 
310.430 
216.656 
214.850 


216,656 
£ tee a3e 
216,650 
210,630 
216.680 
216.6590 
216,650 
216.680 
216,650 
216,640 


246,850 
246.640 
216.450 
2t6.850 
216.650 
216.650 
218.650 
216,650 
216.650 
216.650 


246.650 
216.650 
216.650 
256.650 
216.650 
216.650 
246.650 
214,650 
236.668 
) 216,655 


216.686 
256.450 
256.650 
236.650 
2360650 
246.650 
246.650 
216.680 
216.685 
216.650 


216.680 
216.650 
216.650 
216.650 
216.650 
716.056 
716.050 
236.850 
216.080 
216,650 


216.650 
216.8650 
246,690 
216,650 
216,050 
216.650 
244.650 
216.650 
216.650 
210.650 


216.640 
216.6450 
216.656 
296.630 
216.696 
216.050 
710,850 
216.040 
216.680 
216.650 


-be.5t6 
+$8.500 
+43, $06 
-$o.30% 
246.580 
*96.306 
58.500 
~b0,509 
=$e, 500 
=$a.$90 


~56,500 
56, 596 
~ $6,500 
=36,500 
=56,500 
$8,500 
$6,400 
~$0.500 
-$4,.500 
~$0.4560 


“54.509 
-$4.$00 
$0,500 
~$6,500 
~54.500 
-$6.500 
~$6,500 
58.500 
-$6.500 
~$6.500 


$6,500 
$6,500 
-$6,500 
~56.500 
$0,500 
~$6.500 
56.500 
=56.506 
~56.500 
56.500 


=56.500 
756.500 
$6,500 
$6,400 
754.500 
=$6,500 
~$46.$00 
=$6.500 
$6,500 
-56,500 


-$6.500 
~$6.500 
-$6@,$00 
=54.500 
=$6.900 
-$@.$00 
56.900 
56.560 
-$6.500 
=$6.500 


746.500 
-$6.$00 
-$6.500 
44.500 
-$6.500 
-$4.500 
-$6-500 
-$6.$00 
~$6.500 
$6,500 


-$6.500 
-$4.400 
746.500 
-$6.500 
736.406 
$6,400 
~$6.500 
56.500 
-$6.5$00 
-$8.400 


fees 


2e.T te 
2he.ese 
219.859 
zte.eso 
216.630 
218.050 
248,856 
298.659 
216.636 
246.650 


216.680 
216.8390 
714.880 
214.850 
216.630 
216,050 
216.686 
216.050 
240.650 
218.850 


216.650 
238.680 
216,630 
26,650 
240.650 
216,650 
296.850 
216.850 
216.650 
216.050 


246.450 
216.650 
216.650 
246.650 
216,650 
216,650 
276.650 
216,650 
216,650 
276.650 


214.650 
216.650 
216,650 
216.680 
746.850 
216.850 
216.850 
2165650 
216.050 
216,650 


216.650 
210.490 
216.856 
216.680 
216,680 
214.059 
216.650 
216.680 
216.080 
216.680 


216.680 
216.880 
26.050 
216.850 
216.650 
216.686 
216.650 
216.650 
218.650 
216.680 


216,650 
216.650 
218.650 
216.650 
216.640 
216.650 
246.4050 
216.650 
216.659 
2te.a40 


TABLE I —Continved 
GEOMETRIC ALTITUDE, METRIC UNITS 


pmamasensstso) 


P, mb 


2.26090 6 2 
2762560 
E.teete 
Zo tha? 
2.4500 
2, ovens 
7,06578 
2.09388 
2.00 168 
riryy) 


1.9590q 6 2 
1.99779 
1.47998 
1,05008 
4.82180 
$.POSb) 
1.76586 
1.759795 
1.710686 
4.68820 


2.68780 6 2 
1.63213 
1.606706 
t.S$etes 
$.$9702 
1.539276 
1.50008 
1.56598 
Yabb220 
te 3Ob6 


VewlTOe ¢ 2 
1. 39n06 
1.57323 
1.95188 
1.$3076 
1.31000 
4.28906 
1,269$7 
1.26980 
1.23036 


V.29tt8 6 2 
Holy gaz 
bourses 
1.15508 
ToVFTHD 
1.99078 
1.90230 
$.08518 
1.06828 
1.05165 


1,08528 ¢ 2 
V,019t8 
1.00350 
%.87682 + 1 
9.72309 
@eSPITS 
Veb2276 
9.2fett 
O.UdI7e 
8.98962 


B.angriie 3 
O.Phios 
O.57bn2 
B.de296 
O.shise 
6.18225 
B.0Sa03 
T0206} 
¥, 80025 
7, e8nre 


?,$0S22 + | 
P. ears? 
r.53106 
Y.20To! 
7.16833 
o.49eBt 
@.88600 
o.7?eer 
rea taih) 
$. 40086 


Pressure 


Pim Hg 


i,roz6s 
1.67609 
Fe BBEFE 
f,ezeas 
1,509) 
1.57398 
1.4ugas 
3.87530 
9.90382 
HATAnZ 


$.6§4566 
tebS2ed 
1aht00? 
4.590009 
1.30686 
V.3uSt? 
¥.$97820 
1.3035? 
4.20925 
Vozesze 


t.zess? 
1.22420 
1.20512 
$.1083% 
Palys Ty 
real 34 
Tet3t7e 
tetter2 
1.09077 
1.07968 


4.06286 
re Obes 
4.08001 
4.00307 
9. 981TS 
282628 
G.O7TS28 
0.52259 
9e 37k29 
Q.22631 


9.08840 
2.9653 
8.80388 
0.60074 
8.545105 
6.39908 
8.26826 
8.139991 
6.0927¢ 
7.888058 


7. 70$2$ 
7, 68ase 
752557 
7,80625 
7.2929) 
7.27986 
72,0078 
6.O57OS 
$. 08934 
be Te27F 


e.63785 
o. 53085 
o.63288 
&. 332Te 
6.25876 
oo S702 
@.08170 
S.9RT09 
9.65915 
$.7ea06 


Sm Tks 
5.58616 
5.89920 
$.61505 
$.329u6 
$. 280s 
$.teues 
5.080% 
$.00586 
e.92104 


Po 


2.20051 
2.20588 
t.TtOG 
2e83PT5 
2.90383 
2.07108 
2508875 
2.0006? 
Ts PPSEB 
1. Penne 


t,o rege 
1.00Nr3 
1.35586 
1. 82bbh 
1.7e79r 
1, 7699S 
9, 7eZ3? 
1.71822 
1.68009 
beae2ia 


4.63623 
bievora 
4050469 
1.$a0eu 
1.43666 
VeSb272 
1,6O69tS 
1.6O59S 
1, mu $92 
1.62083 


4.3985) 
V.S7OT2 
$.5$520 
.5gun? 
30530 
te29298 
be2?279 
1.25297 
T.23500 
be2te2s 


163OS30 
YobTars 
Ve FSBR0 
tel SOS? 
1.12765 
1.10593 
1.06798 
1.07094 
4.05031 
1.63790 


V.0217e 
1.00508 
#,¢0t80 
O. Pu rar 
7.59500 
S.eessi 
9.29956 
9. 1SuBl 
#08232 
@.87206 


8.73509 
6.59807 
6.8682? 
8.35255 
8.20269 
8.07825 
7. 9h God 
7.82591 
r.7Ou1S 
7.58029 


7.hoo2d 
T.3SK18 
Pe2ssre 
reb2525 
T.Ol202 
6.90338 
6.79596 
BLAIOIS 
6.58019 
6. 084Ts 


3.6800 
9.5092 
5.5372 
4.20825 
S,02tt 
3.57ea 
3.321% 
30 F480? 
S.2599 
5. }eGe 


pyesis 
s.c?0a 
14,0279 
2.9the 
2.929% 
2.0088 
2.ptae 
2.09e6 
2.7316 
2.7082 


2.6069 
2.0248 
2.5635 
2.543 
2.5037 
2ehbua 
2.8262 
2.3885 
2.9$ta 
2. Stee 


202788 
ZeteSt 
2.208) 
205737 
201309 
2.3005 
2.0757 
2.0ule 
2.0097 
4078s 


Y.907S 
N72 
V.8a7e 
1.8580 
1.820) 
1.8006 
1.7725 
1, 7eag 
t.7078 
Y.6910 


1.660? 
1.6588 
1.6933 
105082 
1.3038 
1.5541 
1.5152 
t.uote 
1. bebe 
1.ee55 


1.0230 
1.8009 
T.379% 
$.3S7O 
1.5305 
1.55? 
t,2842 
rea7st 
1.2582 
1.2557 


1.2105 
1, tors 
1, tree 
1.14606 
1, 1428 
tlle? 
i, 10rd 
1,0960 
1.o731 
1,0%08 


45 


2.9780 - 3 
7.0807 
28875 
2.68285 
2.1082 
2, thas 
a.Zlls 
2.6663 
2.6277 
2.5866 


Pre od 
2.5067 
2.uer? 
250202 
2030th 
20356) 
2.507Th 
2.2618 
2.24867 
2.2007 


a.ttes 
2. te2e 
2.1090 
2.07! 
2.0838 
2.0420 
1.9806 
b.9nee 
V919m 
1.8695 


1.8600 
V.pait 
1.8026 
Vertes 
1. Pees 
ba71e6 
1.0028 
1.6065 
t.600$ 
1.6199 


1.$e¢e 
4.5651 
1.5007 
teSte? 
tees 
4.6099 
Ve ou?d 
tab gee 
e028 
1.380% 


1.9908 
b.3978 
1.3470 
1.2065 
1.2763 
1.2566 
1.2389 
To2U%O 
1.1907 
1.1890 


.d6t6 
dete se 
401258 
1.1085 
1.9010 
1.0?%e0 
1.0S73 
1,0800 
1.670? 
1,008? 


0.9306 
o.ryse 
*.4250 
WeTal 
9.3207 
9. lale 
9.0388 
8.8982 
8.7508 
6.02736 


“ TABLE I —Continued 
GE OPOTENTIAL ALTITUDE, eaae UNITS 


| bs Altitude Temperoture Pressure Density | 


7 Rare i : 
p i 
°c | Ty.ekK | PP, mb | Pomm# ¢ kgm? 
.) Ms , q 0 P. ] Po i c 
=548.809 216.850 S.a00GF + 3 &.90788 + 3 32618 - 2 4.0907 - 1 B.eled - 2 | 
-$¢.560 218,659 6.30870 &Pi2et (Tr reans t.0tee B.2823 
~$6.400 246.0496 @.21090 %.85962 O.12977 9.0art - 2 8.1827 
=5¢@.400 246.6490 e.titer @.50S7e 4.03508 9.890¢ 8.0267 H 
=$8.500 716.630 [Paki a7} RLSTIVG S.9S5068 .aTrt 7.8906 : 
~58.$88 214.4656 $.92801 Pwr LESS $.8nbSh S,8257 1,770 t 
~$4.400 216,656 4.031382 e.57885 4.79807 9. Sfoe tibSey i 
+~$6.$00 216.659 5.73008 230562 4.66403 9.2209 T.598s i 
56,500 236.650 5.85029 ue2daae $.5 7480 V.0855 7.4iaa t 
2te.680 =-36.3900 2te.630 $.30t8¢ RethtTs PTET LAL J G.8y3a 7.3007 H 
216,650 =$4.560 246.680 S.uTROT © | wedOeed 2 | $.80826 - 2 8.8035 - 2 t.)685 = 
=$6.800 216.789 $. 38924 &.0eg2e S.St0Te B.6als 1.0708 
~$8.300 214.858 S$. ase 3.87863 $.2 3881 8.522% B.4STE - 
=548.200 216.950 $.22208 3.974668 S$. 15570 a. 38Se 6.6uS2 
=~56. 100 217.050 5.1805) 3.85576 S.07320 4.2506 Oo 79452 
-58.000 217.180 §.64028 5.79550 8.99808 6.1180 $6270 4 
~$5.000 217.250 =.ont28 3.73627 m.oteis ¥e9O77 6.5205 
~55.800 217.350 00558 3.67799 &.69985 7.657% O.8159 
-55.760 2t?.e50 & 82712 3.62006 &, 76800 v.v33s 6.3929 
-55.600 217.5350 we. 7S18¢ 5.56ug1 LY) hae } 7.6093 e.20i7 | 
' 
27900 21970 217.650 -5$.$00 217.050 e.67TTO?T 6 1 5.50869 «¢ 1 &.61870 - 2 7.88673 - 2 &.tiat - 
21106 21170 217.780 =55.800 217.7590 § 60508 3.55006 6. Sens? 7.3ats 6.0182 
ata 2batt 257.030 -54.300 217.8450 2.53337 3.80031 wok FeO? ToZay S.9tre 
2tio8 24372 247.950 -55.200 217.450 w.bS20S 3.38701 wuOead 7.1833 $.0231 
21200 2tars 216.050 -$5.100 218.050 fe. 965 3.29536 f&.339600 T.0192 5.7400 
21500 f° 29sTs 218.180 -35.060 216.150 &.32St? S.thhib 6.26061 8.9069 5.6363 
21400 21678 216.250 58.900 218.250 e.257O8 3.10375 %.20230 6.7965 §.5u82 
21700 2177s 218.350 545.800 218.3590 e.19186 3. 0eats est k7OS 8.6879 5.4595 
21800 21075 216.880 =$8,700 216.850 &. 42680 3009536 6.07268 6.58t} 503723 
21906 210%6 218.550 -$8.4600 218.556 6.06278 3.08733 &.00965 Cres al 5.2806 
22000 22076 218.650 -54.500 218.650 3.96076 + 1 3.00008 « 1 3.9uTe? -~ 2 6.3727 = 2 $2022 ~ 
22100 2277 218.750 -$%,880 218.750 3.O37TR 2.95558 3.88620 (yer) §.1102 
22200 22278 218.650 -5u.500 216.880 3.87678 2.90782 3.62608 6.171) $.0376 
22500 22579 218.950 -58.200 218.950 3.41678 2.86279 3.76683 6.0728 wo OSTh 
22800 22er¢ 219.050 -54.109 219.050 3.75766 2.01048 3.70852 5.9760 es 87Oe 
22500 22580 219.140 =38.000 219.150 3.699535 zeT7ae? $.8S015 $8809 4.6007 
22400 2266) 219,250 -$5.900 219.230 3.64231 2073194 5.59606 5.7875 we7aes 
22700 2276) 219.350 -$5.600 219.350 3.58601 2 “3 3.55912 $.6952 BobRF2 
22800 22682 219.450 -$3.766 210.850 5e55061 226867 S,uBeeg S.6087 6.5753 
22900 22983 214.350 -53.600 210.580 3.07408 2.60727 3.65062 5.5956 6.$026 
230¢u 23686 219.650 ~53.500 219.650 Seb22%2 % 1 2056703 + 3 3e37TO? - 2 5.4280 - 2 wee310 - 
23300 231 219.780 ~$5.800 219,750 5.36961 2.52TR2 5.32555 5.3018 We 3407 
23200 25205 219.650 -$9.300 219.8080 3.38765 2.888es 327826 $2579 rraar) 
233500 23386 219.050 535.200 219,¢50 3.26650 2.85006 3.22379 $.4737 8.2256 
23400 23866 220.050 =-$3.160 220.050 3.23807 2o81232 3.UP el $.0916 Lye) 
26, ..4 ..23800.| _25987.| 220.150 1 -53.000 220.150 | 3.364663 2.37537 3.32523 $.0109 440905 
23400 23688 220.250 -52.900 220.250 5.31788 233981 SeOTTYY &.O51S 6.02ST 
23700 23767 220.550 -52.600 220.350 5.086991 2.50262 3.62976 068538 3.9620 
23800 25689 220.050 -52.700 220.850 5.0226? 2226720 2.98316 reat yy 5.86993 
} 25400 23990 220.5950 ~$2.600 226.580 2.97622 2023235 2.95730 &.TON! 5.63576 
26000 2809) 220.650 -52.$00 220.650 2.93008 + 1 2.19808 « | 2.69216 - 2 .6267 ~ 2 5.7709 - 
2n100 2192 220.750 »$2.000 220.7S0 2.08587 2.16026 2.687Ts &.$536 S.TU?2 
26200 28292 220.850 52.369 220.850 2.Oeti? 2083.5 2280801 w.bOle 3.6585 
| 20900 24303 220.950 52.200 220.950 2.79756 2.09635 2.76098 &.8109 5.6007 
r 26400 25898 221.080 -$2.100 221.050 2.75865 2206616 2.713863 &.3ut2 5.5659 
J 285006 24595 221.150 ~$2.000 221.150 2.71281 200 SURG 2% Bs DL) &.2r2t 3.48860 
, 2n600 2nots 221.250 -53.906 223.250 2.67088 2.00330 2.63592 &.2058 3.6329 
Z 26760 rivalry 221,356 -51.866 221.3556 2262993 Paes 2.459558 139) 5.500 
28600 2eae? 221,850 -$1.700 221.450 2.58966 V.Ob200 2.55586 &.OT3¢ 5.5256 
4 24900 2u0te 221.550 -53.609 221.550 2.55002 1.93268 2.59668 &.0097 5.2732 
2$C00 2509¢ 221.650 -53.500 221.650 2043301 9 3 1.88634) 2 | 2007818 - 2 3.2217 = 
25100 2$2u0 221.750 =-$3.800 221.750 2.87262 1.058e! 2.8028 $.0410 
2$200 743500 221.856 -$1.300 221.650 2.65682 ¥.82627 2.80208 3.9211 
24360 2Sbut 223.050 -31.200 221.050 2.30782 y.POBS? 2.36627 3.0720 
; 25806 23502 222.050 -S4#.100 222.650 2.56161 1.77090 2.33018 5.0236 
: 25500 25603 222.150 -$1.006 222.150 2.352097 Y.7esar 2.2985? 2.90763 
22600 25708 222.250 -30.900 222.250 2.28950 reared ) 2025956 2.9245 
i 25700 25608 222.350 -50.800 222.350 2.25858 1.09107 2622510 2.8836 
25200 25005 222.850 -$0.700 222.850 2.22021 1.66530 2.19918 2.0585 
25900 20006 222.850 -$6.600 222.550 2.18688 1.83002 2.957T9 2.7938 
26900 26107 222.650 -30.500 222.650 2.153086 + 1 1.61095 ¢ ft 2.32093 - 2 2.7806 - : 
26100 26208 222,750 -$0.800 222.756 2.12051 1.59656 2.09258 2.7070 i 
46200 26508 222.850 -50.300 222.8590 2.08608 1.56646 2.00078 2. bbbd : 
26500 Zonder 222.050 ~§0.200 222.950 2.05628 $.$a238 2.02959 2.6229 
26400 26510 225.050 ~$0.160 223.50 2.02862 1.$!ea9 1, 998%e 2.5616 
: 265006 26611 225.450 -30.000 225.350 1.00825 y.99S8t 1. 9OR17? 2.5818 
26606 2eri2 224.250 -bF.9060 223.280 1.98596 1.e7 say 1.93828 2.5017 
26700 26835 225.35 -39.860 223.350 1.e3ete 1.e507F2 1.90885 2.8627 
26600 20915 223,859 “9.700 223.850 1.90079 t.e2071 1.87 88 ZeR2e2 
26906 27018 223.389 -&9.6090 225.550 1.87389 1.80708 1.05136 2.3866 


ae 


TAQ F OT — Contrued at 
GEOMETRIC ALTITUDE, METRIC UNITS 


— Bact thes i. jibe oe af een ds Be Leet. Gate Be ee np 
Temoercture Pressure 1 Density | 
4 


T, °K 


°C 


216.050 ~béa 500 216.450 é.edlaa .85101 a. iazel ~ 2 $.G8O0 0. nde 
2162050 ~$6.400 216.450 | 6.50689 &.7ThSS6 He20 SAb (.Q038 0.357. 
216.630 -56.500 246.650 6.26758 &.70129 6.1859) 1.007% O.22he 
216.469 -$4. 866 248,456 $2 t Pose S+82818 @.28o7} Fa 9213 é 8.0995 
246.650 =$6. 400 2te, 659 6.O7bas &.$462T 5.99501 9.7678 7.97 
216.880 $6,566 216.656 5.97406 &.88536 $9079 Fe oiST 1.6095 
246.650 ~$6.800 218.436 S.68899 we btSet 5.0150) bbe} F.727S 
2t6.a50 756.500 216.456 4.78585 e. Saots S.Tieer 9. 3390 P.60TF 
256.650 -$6.500 216,050 3 5.70558 w. 27996 9.63078 o. 2780 Pe BO 
246.040 ~$6.$00 216.880 So 81683 Prrare FJ 5. 5aSt8 9. 034s 7. 972e 
216.650 -$6.500 218.630 5.52930 So 1b732 So¥STO0 - 2 6.0910 2 7.2579 
246.687 =So.ues 246.007 Seb 59% 08288 8.37218 .7Si3 7. tusy 
216. Fae -$6. 566 244, 766 $.556Tw w.01es¢ 3.20887 e,6tr7 T0297 
216.865 ~$6.265 216.085 $.27550 $.95405 $.2068) 6,473? o.2173 
216.985 ~$6.165 214.985 | 5.19380 3.80582 $.127568 6.3385 

217,088 -$6.066 217,008 $.31300 3.83506 5.08658 8.2059 

217.163 -$5.967 217.983 5.03389 3.77558 4.96786 8.07k2 6.5912 
247.263 =$5.867 217.203 | 5.95565 3.77768 &, 89085 1To94S0 ven Bb0 
217.382 35.768 217, 5862 4.87886 3.65085 &.81506 7.8907 6.5826 
ZIT bSt 55.009 247.681 &.603290 5.60276 u,7eOee T.0989 6.2009 
217.581 -35.569 217.581 &.72808 3.5n6ee u.6e709 - 2 t.$715 2 6.1808 
2172680 $5070 237.680 e.A5576 3.89211 &.50ua8 7.6509 6.082% 
217,780 ~$5.370 257.780 | 4.58376 3.43810 wo 52382 7.3325 5.9856 
2t7.e7¢ -$5.271 217.079 &.S1289 3.38895 &.8S388 7.2187 5.8908 
217.978 -$$.972 217.978 u.uasi? 3033265 &. 38507 7.1090 5.7967 
218,078 =$5.072 218.078 &.STRSS 3.20518 we 31735 6.988} S.7Oke 
218,077 ~Sh.OrS 218.177 &. 36702 3.25088 %.258070 6.8771 S.b1m0 
218.276 -Sb.8Te 218.276 2060S? 4.38068 w. 18512 6. TONY $.52e0 
218,375 “36.775 210.375 u.17516 3.935166 &. 12058 646605 SaW372 
218,875 ~$m 67S 210,475 4.11082 3.083357 &.0S707 6.S589 5.3509 
216.578 34.576 216.575 WORT? 3.03567 3099056 - 2 6.8510 2 5.2661 
218.073 -Se.eT? 218,673 5.98517 2.90012 9693305 6.58808 3.1027 
218.773 Sh. 377 218,773 3.92383 2.9031) 5.67252 6.2882 $1008 
248.872 ~3e.278 218,872 3.86306 2.89786 3.8129h $. 1893 $.0198 
210,97) “SeldT9 218.971 5.80406 2.85328 3.75831 4.0520 &oh0d 
219.078 ~Su.0TP 219.071 3.78559 2.80982 3.69661 5.0565 & 6623 
2te. tra “33.980 219.970 3.00805 2.76627 5.65962 5.8621 6.7856 
210.269 =$3.881 219,269 S.O3105 20723579 3.58398 5.7695 &. 708 
219.369 33.78! 210.369 3.57509 2.68199 5.52893 5.0786 0358 
219.068 ~$3.682 210,668 3.52086 2.65068 3.87860 5.$687 8.5622 
219.56? "33.585 219.567 3.86688 2.60656 3.82153 - 2 $.5006 - 2 8.6903 
219.666 “$5.408 219.066 S.m5375 2.56051 5.36909 5.¥98 &.01%e 
219.786 33.308 210.766 3.36188 2052129 3.51748 5.32785 &. 3608 
219.865 53.285 219,865 3.30997 2048266 3626669 S.2ees 6.2873 
210.968 53.186 219.¢he 5.25952 708 0n6d 3.21670 5.1619 wo2i38 
220.083 -33.007 220.983 3.20087 230738 3.18736 3.0807 %ote75 
220.163 ~$2.087 220,163 3.36080 2.37050 3.11908 5.0008 8.0825 
220-262 -32.088 220.262 3.99211 2.393n27 3.07 tm &. O22) &.016t 
220.361 “32.769 220.361 3.06857 2229862 3.02050 6. Subs 35.9569 
220.400 "32.690 220.660 3.00779 2226353 2.07833 &. 768? 3.8928 
220,860 “32.500 220.560 2,.071?%e 2222009 2.93286 - 2 %.0938 - 2 3.0317 
220.659 -$2.60) 220.65? 2.92682 2. 19Reg 2.86815 6.6201 3c PTS 
220.758 $2,302 220.758 2.868166 2.06155 2.8812 &.SETe S.7t2s 
220.887 ~$2.298 220.85? 2.83780 2292859 2.80078 a. e7e3 365i 
220.957 32.193 220.957 2.70207 2.00618 2.75a13 bo e062 35.5969 
221.084 32.098 221.056 2.782135 2.06827 2-7lols &. 3372 3.5805 
228.188 -51.08S 221.955 2.72025 27-0328 2267SB! 8.2602 3.8651 
221.258 ~$1.0%6 220.258 2.60908 2600198 2603853 8.2028 35.8306 
221,350 “St. TOG 221.358 2.62887 1.97181 2-59809 8.1367 5.35769 
221.853 ~$1.607 221,855 2.58853 1.98156 2.55068 6.0720 3.370) 
220.952 -31.598 221.552 2.58922 1.91267 2.51588 - 2 &. 008% 2 3.2722 
220.451 “58699 221.651 2.51052 1.88305 2. uPre?e? 35,0858 362210 
220.780 “31,800 221,750 2067283 1.85088 2288010 3,170? 
221.650 -$1.300 221,850 2-u5age 1.82635 2.80310 S.1215 
220.9890 -$3.201 223.9089 2.30803 3.79867 2.56067 5.0728 
227.088 $3,402 222.088 2.38170 77182 2.39308) 3.0207 
222.167 ~51,003 222,087 2.32563 1. 7eas? 2229352 3. 6075 2.9775 
222.266 ~50.005 222,286 2.29073 1.70608 2.20077 3.5907 2.9892 
222.3006 -50.808 222.5406 2.25607 1.69219 202265? 3.3389 2.0855 
222,485 “50.705 222.885 rey eabs | 1.66660 2.99200 S.u 796 2.6606 
222.5a6 -30.606 222.545 2.18837 1.6e1at 2-1S07S - 2 3.8257 2 2.7965 
222.665 ~$0.507 222,663 | 2.1553) 1.01662 2202713 3. 5728 2.7540 
222.782 ~50.008 222.7%? 2.12277 1.39221 2.09801 3.3200 2.7162 
222.682 -30. 508 222.882 2.09075 1.36817 2.06559 3.266n 2.008) 
222-944 -30.209 222,981 2.05919 1.58052 2.03226 3.2977 2.6267 
223.080 “50-190 223.080 2.02818 1.52123 2.0016! 3.1678 2.9859 
223.130 ~$0.01t 223,139 1.99797 1.89850 TePPiGS 3.1586 2.9858 
223.238 “89.912 223.238 V.O67a? reer7s7y 1e9817S 3.0705 2.5008 
223.357 ho. 8nd 223.3537 | +.05785 1.8$3S1 1.912$1 $0227 2.867S 
223.85? eo tts 225.057 1.90868 Vested +, 88372 200759 2e2e3 
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bl TABLE I --Contnueg 
SEORSTENTAL AL TH UOE, METRIC UNITS 


ELSA AES pita Md aie OA mess ene ees 
Temperoture | Pressure | Density | 


Mins oe hee San 2 


Altitude 


a eaten ee 


223,680 +64. 509 229.630 1.O0teS 6 1 1,spsro 6 } 1.82429 + 2 2,0r7t - 2 2,46) = 2 


223.750 ~#4,800 475.759 | 1.b1eaS Li ten?o 1, 29908 2.80528 2.9925 
223.850 ~h9. 400 224.850 1eTo9tey 1. Senos 1, Poems 2.7868 2.27 be 
ates | 223.950 78.200 223.980 1.700? 1.3256? 1. fede 2.7us2 22h 40 
arse 224,5%0 8.986 224.658 $.P86os 130284 1. 745at Prears 3 1 Facet 
77423 2ze.$S0 ~89.006 22,580 F VAPHTES 1.28392 1.889%6 226b06 2.drit 
arreo 229,2$0 ~¥8. 700 228.258 1.88566 1.26850 1.06382 2.6190 2.14577 
arezt 228.350 =08.806 270,380 | +.48038 1.20589 1.63887 2.5782 2.500? 
ate22 225,850 068.700 27e.H50 | 1.08829 1.22857 1.6159) 2.5382 2CTH? 
28523 272h.555 266.000 228,950 4269080 2.20805 1.58753 2.4987 2.0497 
size 226.656 68.500 226.650 | 1.50028 ¢ 1 travers t 1,$655u 4 2 2.8899 - 2 2.0081 - 2 
26225 224,750 -8B.606 £26,750 1.56255 1.17186 $2 56192 z.u217 ba97O? 
26526 228.850 ~68.300 220,950 ; 1.539878 t.iseate 1. 5URS6 2 Suet 1.9062 
282? 278,380 86,260 228. 956 1.8195? 1.33676 Ye49577 2. Seit 1.9100 
2882t 228.050 -66.160 225.056 t.ag27s 1.39965 1.7423 2.3107 1.8863 
20676 225.150 ~h0,000 223.020 T.eTOZa 1idste te Srge 2e2Tusy rast? 
2eta? 225.250 ~b7.900 225.250 ¥,80gs3 1.08618 1.82919 22398 4.8263 
26630 225.350 “b?.600 225.580 | 1.82635 1.0696% 1.60768 2.2050 1.8000 
2093) 225.850 ~e7.700 225.850 +.mOess 1,0S375 t. 38851 2.)tos 1.7721 
29032 228.550 *h7.400 225,580 1.36475 1.05790 1. 36566 2013782 t.7Tueal 
201353 225.680 -87.500 225.650 1.36296 6 | 1.02230 ¢ t $.3u538 - 2 2.1062 ~ 2 VePtT? - 2 
29256 228.750 “47.600 225.750 | 1.3b208 1.00605 Ve 32093 2.0717 1,6012 
20335 225.850 747.300 225.850 1632232 9.93825 © 0 1.30503 2.0597 1.4680 
20u 36 225.640 =6 7.200 22$.¢$0 9.30268 9. 7b939 1.26565 2.0082 1.6393 
295337 224.650 -6F.100 226.050 t.2829% 9.62261 Yerbote t.977l 1eAtNO 
296356 226.150 =&*.086 226.150 1.26570 9.e765t Vatmry? 1.066 1.9891 
20730 226.250 46.900 226.250 | 1o2un76 9.53605 tezzaus 1.9966 V.$6bd 
29850 226.350 -bo.900 226.550 | 1.22616 9. 1945e 1.29007 1.007) 1.5605 
29940 226.850 =e. 100 226.450 | t.207Te 9.05881 1.99995 1.8560 Vo5teP 
70061 226.550 66.600 226.550 Te 16966 6.92525 VodPutt 1.8298 1.09 s6 
4301482 226.4850 ~46.500 226.650 | 4.17186 + 1] 6.78968 © O | t.15656 - 2 ¥.BONZ « 2 t.e?Oe - 2 
30243 226.750 ~%6.000 226.759 t.1$055 8.6582) 1.3392% 7735 T.eur? 
36565 226.850 =46. 3500 226.8650 1.93708 8.528977 1.92221 Vateb2 #.4255 
Was 226.950 “86.200 226.950 1.42008 6.40132 1.405% 1.7893 1.6085 
30506 227.050 ~he.100 227.050 1.10335 8.275838 1.08892 1.6929 9.3820 
30007 227.150 ~66.000 227, 180 1.08688 6.15226 1.0726? 1.6669 1.5607 
307b8 227.280 =85.900 227.2250 1.07066 8.03060 1.05606 1.o015 2.3398 
y0ae9 227,350 ~b$.000 227.350 | 1.05909 7.91080 1.06090 Yedtel bed195 
50950 227.850 ~b5. 700 227.680 1.038696 Tet¥26% 1,02$37 1.4718 1.2990 
S10st 227.550 745.600 227.530 | 1.02348 7267069 4.01009 1.9669 Ve2rgl 
313S2 227.650 “65.800 227.830 1.00623 ¢ 1 7.58232 ¢ O %e9SDH3 - 3 1.5629 - 2 142598 - 2 
39293 227.780 -&5.800 227.730 9.93213 6 6 TabeOTT 9.80225 1.5192 162602 
31356 227.850 65. $00 227.850 Ve TBK29 7.33862 9.65658 3.6980 e222 
51855 227.950 ~b5.200 227,950 9.05871 7.22963 9.51267 T.e7st 1.2028 
31556 228.030 ~bh$. 106 228.050 9. 8O5 36 Tod2281 9.37320 1.8505 1. teal 
5465? 226.150 785.000 228,150 9. 35ect 7295628 9.25188 4.02838 1.1660 
— s3tse- 228.250 ~he 90 228,250 | #21521 BeIIIG? 09870 41,0065 1.188) 
31859 228.550 “64.800 226.350 | #07836 6.80931 8.95962 1, 3850 1.1306 
31960 228.850 “be. 700 228.850 | 8.98356 6.70822 8.8260! 1.3656 Vabnss 
5206) 228.559 “he. 600 228.550 | 8.81088 $260067 6.69562 1, $630 1.0063 
32062 228.650 -ue.S00 228.650 | 8.680)" 6 0 | 6.51004 ¢ O | 8.56663 - 3 1.3228 - 2 1.0798 - 2 
5236% 229.210 a85.980 229.210 8. m2890 6.51920 0.31075 4.2808 1.00558 
$2$606 229.770 745.360 220.776 Pereed) 6e45383 6.07082 16,2599 4.012) 
32tee 230.530 ~82.820 230.330 | 7.95805 5.99035 7.83656 1.2007 9.801% - § 
52970 250.890 782.240 230.890 7.70869 So 78050 7.60592 1.1628 9.6022 
33172 233.850 “84.700 23).050 PeeB226 $eb1216 Ts $Oue0 b, 1262 9.1036 
33374 232.000 whl. 180 252.010 | Pe2deBs SaeuSO8 7.16085 1.0908 8.9068 
33576 232.570 00.580 232.576 | 7.0$027 5.20186 b= 94202 ¥.056? 8.8758 
S3779 433.150 -60.020 235.430 @.6$028 5.135633 6.76070 1.0236 8.3565 
3300) 233.090 -39.660 235,690 | 6.65265 298990 6050546 @.0173 = 5 8.0987 
3etas 26.250 = $8,900 236.250 | 6.88119 © C | we Bb629 © O | 6.57089 - 3 9.6086 - 5 P.8e39 
3e38S 236.810 50. 0 236.8090 | 6.27586 wu. ?orisa 6.19380 9. 510? 7.8006 
50587 255.570 -37,780 235.370 6.09989 257236 6.01618 9.0225 T.3aS35 
235.930 -57.220 235.950 $.92168 webu los $.8be2$ &. Fase 1eVS78 
236.890 36.660 236.690 | S.PS28% we S1N9P S.7702 B.u Toh b.9tre 
237.050 ~36. 306 257.050 | 5.56020 19225 S.S160) 8.2139 .70$2 
257.610 95.586 257.610 | 5.u305¢ 07827 §, 38957 1.9620 b.n996 
258.176 58.980 Z3a.070 | 5.27683 3.95795 $.20782 7.7583 6.3007 
236.750 38.820 238,730 | Sel2rrT S.8udle $.000?} T, e827 4.1085 
230.200 733.800 259.296 | 8.98526 S.79775 we PIROP 71,2908 29225 


239,850 “33.306 239.850 &.8adle a 0 3.63265 6 0 e.77981 - 3 7.03a6 SeTuas 
200.810 “32.780 240,610 &.7OT27 3.93075 SebbSl? 6,020) $5463 
260.970 ~32.160 260.970 &.$7S$S2 $.u$192 &.51569 6.6188 $. 5998 
261.550 -31,020 281,550 webarrs 3.38609 8.36959 6.0182 5.2349 
282.000 -3t,060 282,090 he. 52588 S.2e36 ©.26730 8.2220 5.0782 
262.650 = 30.900 242,050 WL 203be 3.45299 u, beOoT 6.035) 69266 
283.210 20.005 289.210 [ a. 08706 3.00555 &.03361 5.8582 we. 7789 
243,770 29.480 2u3.7TO J.9T S97 7.98072 5.92200 9.0791 §.6560 
288,330 728.820 Jeu, 158 3.66825 2.89605 SoBLST2 5.9097 weeOT? 
one. 090 ~28.260 265.890 2.41858 $.70066 $. gust wv. $638 
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TABLE YT ++ Continued “ 
SEOME TRAD ALY Fube, METAR. UNITS 


Por te mente eee rae J 1 pte 


at pt Mh tt oe eet tlh 


Alltude Termperature | Pressure 


223.336 “89. ete 225.596 1,0ree? 1, 81004 1,45599 


dass Pe SbS 223.055 FeBSIPD y. 30084 VB2TeD 
«eo nis 223. 79e t.azser 1.36802 1, 80002 
~eO, dd? 725.038 1.790n8 1. Sefer reer st } 
whoa Zte reverts Le ketene irerare 3, 7bese 
228.032 ~S9,918 26.082 1. Th796 T.9Orks t. 72085 
ave 134 =69,05% 726.53) toh iead be2ar7ro 1,09055 
226.246 hh, O20 224.280 t.aP106 1.76080 1.66868 
220,870 88.82) 276,529 1.60571 Ee 2eese 1.G0193 
278828 +98. 722 Z2N N28 | 1.bR0TE t.23eaT totes 


22u.527 6d. a28 2te.sif {,ot6t9 « Pegtz7s « 3 1,599506 j 

226.626 ~hO.S2e 228,426 1.59201 be 16and tiorite 

220,723 Por rth) 77h. 72S 1. 5ORte t.1Pezs $,$efee 

rears re} -8E.525 224.025 TaSbRTh 4615665 i.SithSe 

226798 “hh. 226 226,928 1.92168 Veto oahu 1.50186 

229.0235 a-ha, ha7 225.028 1, mOOR5 Ye tawae Voereas 

425.122 ~w8.028 225,822 tew7OS$ 1.10790 V.uSr7y 

225.221 ~e7,929 225.221 1.e505t 1.00097 foe Sseq 

225.320 “eT. 636 225.320 1.65282 07076 t.u 80a 

225.019 ~urirsy 225.048 Lemdies 1.09068 $.37300 rial be 1.7806 

235.518 ~eT.o32 225.508 1,9@0a2 6 1 Ve0bQ00 4 4 TSTaae aetera- 2 4,97983 + 2 

275,017 ~¥T.933 225.617 2otthe t.726$ 

225.718 “bia Se A2S.7V6 2.0025 1.7000 

225.806 oA 7, $380 225.616 400506 re) 
29800 29265 223.995 +7238 225.995 2.0192 +edeSe 
29500 70Sbu 226.018 eee 226.036 1.0803 V.6231 
29600 29063 2260405 “67.057 226.018 1.9879 1.5903 
29700 29862 220.292 ~mb.O88 o26.202 1.9280 1.5780 
29800 2900) 226.54) ~WO Ass 226,511 1.0085 Vo ShO8 
29900 29760 226,010 mee. THO 225.010 1.21505 Go Nise8 1.10916 1.8606 1.9262 
30000 29659 226.509 ~bb. det 226,504 1.19703 © 1 | O.9TORd © 0 $.20t3e 4.0610 - 2 1.5029 - 2 
40100 20950 226.4808 ha. Sez 226.608 1.10300 1.012% towed 
30200 30057 226.707 ~Hb.603 226.707 1, Vueet 1.7083 1.uSTe 
30400 30480 226.000 “6b, Sey 224.800 Y. 12908 t.7set 1.0352 
youad 30235 226.008 one. ans 276,405 PER? it) eee | Vowtss 
30500 10558 227.008 mee. the 227.008 ¥.09003 1. 7Oue 1.3006 
30600 30453 227.033 ~be,Onr 227.108 1.08021 1.6796 1.3706 
39700 50552 227.202 ~eS.968 227.202 baGebre 1.6538 t. seer 
yoso0 30651 227.3501 ~u5.6b¢ 227.3901 1.000%) bo6203 1.3202 
50900 227.400 “a5. 78o 227.660 +.Ouert 7.05004 1.07308 1.6035 1.9090 
31600 227.$00 -45,040 227.500 1.03126 ¢ 1 7.79500 + 0 Vanbrry = 2 V.5792 = ¢ 162641 - 2 
39100 30989 227.599 ~¥$,5$) 227,590 | 1.01608 Ted20e2 $.0027S 1.5352 b.2608 
39200 51008 227.698 =bS.052 227.696 1200105 r.50a53 GOTRbe - 5 beSSbe 4.2505 
5190¢ Siwy 227,79? “85.553 227,797 | O.86292 © 0 v.39780 9.75505 1.$oa8 V.2508 
2169090 31266 227.096 ~e5,258 227,096 7.20078 9. 990R9 VohOS5 Veoeh2e 
41860 31385 227.995 “65.155 227.095 Tro teiet Yaad 
Stand Steen 228,098 63.056 2276. 09h T.07S07 1.576) 
$1705 S1Se3 228.1938 -04,957 220.095 6.97158 4.1583 
Stade jfee2 228.202 ooh O58 224.242 6. 84804 4.1806 
35900 226,591 wbb. 759 226,39) O. TA798 8.40520 29235 
$2000 220,890 ~bh. 600 220,090 ONOS2 G.7pvesr | WetOeS ~ 2 
42200 32058 226.756 228.756 $0730 
52400 32254 224,340 229.3910 4100393 
42600 S2a35u 226,068 224.068 1.0007 
52800 32432 230.038 230,016 9.7818 - 3 
13000 32030 230.973 230.975 Po muTe 
33200 54627 231.527 23s.$27 j 21532 
33000 33328 732.08) 232.081 §.5688 
$4400 55u25 232.655 232,035 6.5050 
53¢30 253.168 ~59.961 233.380 | 6.82902 75072 6.32702 
98000 239. Ted “30 .N0T 255.7eS | b.O5R12 O.Sn736 O.oris- 3 
34200 230,207 36.853 750,207 | o.beS22 7.62380 
34800 230.051 58.200 238.8651) | 6.20215 7.5020 
58000 235.805 ST, Pes 235.605 | 6.08870 
$u000 235.959 ~STL199 255,050 | S$.98209 
3$000 2300513 -3@,057 236.593 | 3. 7e 50s 
$5200 257.067 ~36.083 257.067 | 5.58427 
35000 25?.0a) ~ 54.526 237.621 5.02782 
54600 238.175 “38 OTS 230.175 | 5.27853 3.95607 
35600 230,729 ~Shb2t 230,720 [| &.t2als 3.Seeu) 5. 0u108 


$4000 739.282 ~35.008 250,282 u.OR522 S.T5022 ©.02005 
46206 239.6356 “$5.56 23%.836 © .66460 $.03925 @.7as22 
3onad 2m0, 300 “32,160 280.500 Pw.rezta 3.33000 6.45052 
54600 260.003 $2,207 200,008 | 4.50972 3.05056 e.setet 
346000 Tal ee? “31.685 2ut.uer | &.85S21 3.30168 &. 19495 
31000 262.050 =$1.100 282,050 | 8, L92K8 3.28082 B.27S82 
37200 202.666 =30.Sbb 282.608 Sat deo 3.16031 &.15630 
37400 2ua.is? 20,098 2uS.157 w.0O78s 4.07565 6.00077 
57900 ausarst <29.059 2eg,7it 9.08575 2.00956 $.05365 
a7e00 ral rest) -20.a8e rit ivi) 1.070% 2.90786 5.02026 


TABLE 1 ~ Tonteues 
GECOOCTENTIAL AL TETUDE METRIC UnITS 
is uf 7 
Aittude *errpergture Mressure Density 
ae ee eebs 4 ae 
mi Z,m | Tek Po md Pomm Hg | e 3 ee 
Po 
56005 56a24 204.856 ~it, too 234,050 $.6S052 2.TeHI2 © ¢ 3.8007. 4 &,23e2 + 
$0200 seu5t 284.010 °  -27. 185 2u6,099 | 9.55031 2.60595 1.30708 10942 e.tuer 
Jeuon sa3s 284.570 +26.380 266.570 | S.eSTLe 4.59301 $,00185 ates svar? 
38400 seese 267. 130 26.0260 zaf.tio { $.3ezea z.52222 Paar val wee leo? $8674 
90660 g90s6 27,00 ~29.800 2uT,a90 | S.2P 109 2.05582 .22a51 4007 y.755? 
seuee $9ae) 200.240 =28.900 2ee.7e0 | t.rezi8 7, taane t beaut Paree ts Serre! 
so708 seus ral =~. 580 258.816 | S.09Se0 2.32291 $.05%61 S307 $.558% 
3900 59486 zee. $?B 21.780 2ue,$70 $.01242 z.zseze 2.97273 witot? 3.8555 
0090 ieee 2a9,eho -2).2820 249,930 | 2.039080 2.10028 2.BG2R9 4, 08S) yb aes 
i900 40055 250,890 22.660 350.00 | 2.05185 2.43998 2.81RSe 96 thO2 tastt 
ones ee2ss 251.080 “22. toe 2dt.030 | 2.77S20 + 9 ft 2.06157 © OF 2.75885 s.8510 - 5 Stage» 
abd aduse ast.eto -Z1,580 259.610 | 2.70077 2.02500 2.06505 Se 7308 3.0525 
00nd s0ase 282,176 720.986 292.970 | 2.52889 tevrtsy 2.49092 $.6502 2.96h4 
50400 e086! 252.730 20.820 242.750 | 2.58020 1.91889 2252085 EYEyTy) 2.678? 
noeee RIGS 293.298 - 19,885 253.288 | 2. 88ots teROETS TeeSTSA Seetes z.re 
e100 wi2zee 253,950 =10. 5900 293,050 | 2.02799 1.81810 2.39226 S.5205 2.9185 
hid00 ibe ISe.e10 10.780 250,010 | 2.595008 V.7eee? 2.52876 3ac3tt atte 
hinga ater 258.970 100180 256.970 | 20aeTi? 1.72502 2.20703 $.t90? 2.5022 
hiecd et6Ts 245.530 ~17.829 255.880 | 2.294850 1.0705) 2020725 S.0401 2.6890 
wrago a20TT 240.090 17.000 254,090 | 2.07785 1.63930 t.te908 2.9622 zeta 
82000 ea227e 256.650 =16.500 296.650 | 2.92028 © O | 1.59098 6 O | er0v2he g.8f80- , fa Suoe 
&82200 a24B2 257.210 15,009 257.210 | 2.06608 t.$eeel 2.05706 2.7908 2.2428 
42000 92085 287.770 ~15. 580 257,770 | 2.01058 1.50808 1,9aez8 aetna aa2tel 
42400 82087 256. 530 -18,820 258.380 | 1.95808 1466865 1.95283 72-0005 269555 
42000 43040 240.890 14,200 258.090 | +.90608 1.09035 1.68705 2.8000 2.00n8 
aweo u32es 259,830 13.760 259,050 | 1.05737 1,90918 1.89908 2.0939 2.0959 
nj260 bjaee 460,010 =1S, $06 200.010 | 1.80918 1.35097 1. 7asee 208739 1.9787 
453800 nave 240.870 ~12.560 260.570 | 1.76227 1.52161 1.75922 2.5S6t $9253 
43000 63901 261,130 12.020 2610190 | V.7107 1.28766 1,69626 202902 1.8096 
43900 belor 263.090 -11,060 261,606 | V.672h2 $.25au2 1.69085 202206 tare 
4n0ed anso? 202.250 +10.906 262.250 | t.e208e © 0 | t.22z27!2 © Of b.e0808 Prery yy 1.7669 
6%200 we500 262.010 10.380 262.010 | 3.58750 V.19073 V.566%e 201065 ean.) 
baad werya 263.270 -9. 790 263.370 | 1.50061 1.26020 1, 52638 2.0860 t.0702 
0e400 wagrs 265.030 9.220 205.990 | 1,50723 1.13052 1.087S2 1.9806 1.6200 
ua6oo asite 266,990 ~B.660 26n.b90 | b.uoare 1.10166 1 VeheOSS 1.9565 6.5702 
9$¢00 65521 245.050 -@.160 265.050 t.e9t3e 1.07359 Vee1202 t.aai3 4,935? 
45200 9528 263.610 -7. 580 265.010 | 1.37895 1.086390 t.37O?) 1.02%6 1.6984 
¥$200 asv2r 266.170 -4.980 266.170 | 1.5 O56 V.01075 1.36178 1.079% Ve6526 
n$eeo as9H0 260,730 “0.820 266.750 | V.5Z5t0 9.05956 ~ 1 { 1.50783 t.?so7 1.6126 
4$4600 os 267.290 5.860 267.290 | 1.29866 9.08825 t.27er? 1.68395 1.973 
80000 bos5s 267,650 =. 300 267.050 | 1.29909 © O | 9.08398 - 1] 1.20265 1.0176 1.5368 
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GEOMETRIC ALTITUDE, METRIC UNITS 
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279000 267266 1605.08 VI29.93 1746.65 2.7191 2.0398 2.6855 S028 4.027 
2480000 260188 VHOu. Se 131239 1750.65 2.6708 - 7? 2.0035 -7 226359 ~30 5.318 -t) wo33e 1) 
209096 2o9101 1805.90 V132.8% 1758.45 226235 4.9070 2.3892 $4209 &.2$2 
282000 2roore teO7.nd 4138.28 1756.45 2.3771 \. 2.5e38 $2908 &.167 
285000 270635 1808.87 105S.72 1762 065 205317 1.898¢ 2.0066 5.006 6,085 
ap Gi s 2 - | 26e00o | 27185) 1610.29 2437. ae 1746.65 28878 458055 2.5506 es FO4 & 00% 
253000 272747 Vort.rt 1156.56 1770.65 2.803% 1,0328 real) 6.808 5.925 
220000 273483 yets.9s 1930.98 T7665 228008 1,8007 2.309% e703 3.087 
207000 275599 teie.53 2161.38 1778.65 2.5569 1.7693 2.2200 &.620 S.°T2 
28e@0co 2rssis WO1S.93 1182.78 1782.65 2.35378 1.7385 2.2875 u.$9@ 3,098 
289000 27en29 117.32 Viee,l? 1706.65 202774 1, 7083 2.24878 bobat 5.628 
290000 2773e6 1418.70 yth$.55 9790.65 z2.2350t - 7 1.670? ~- 7 | 2.2088 ~-10 o.55e +1) 3.$5u +31 
201060 270256 1420.07 16.92 RAL Tr} 221908 1.0097 21707 6.209 3585 
292000 areir2 (e21,06 4188.29 1706.65 251618 beOahs 2.135838 woV8? S.8t8 
203000 260006 1822.80 1189.65 1802.65 2. 12ee +5034 2.0966 &.108 3.351 
208060 261000 river] ¥t51.00 $866.65 2.0880 1,566) 2.0607 &.026 3.267 
295000 261093 1823.50 9952.35 1810.65 2.0522 1,$303 2.025% 3,009 3.223 
296000 §— 282826 V526.8m 1183.69 18h. a5 220172 1.5130 1.9008 3.073 3.16! 
297000 2037389 ye2a.t7 1188.02 1816.4% 1.9829 1.8873 149570 4.798 3.304 
298000 288652 1h29, 89 4156.38 1622.65 1.9802 1.4020 1.9237 5.726 3.061 
299000 285566 1&836,80 1197.65 1926.65 1.9162 Y.u573 168912 3.650 2.983 
300000 260676 besz.4t 1156.96 1830.65 1.8838 - 7 1.8190 - 7 328892 -10 3.5865 <1 2-926 <1) 
302000 208209 1e335.6t T1608 1637.25 1.8269 1.3658 V.rerd 3.0$58 2.619 
308000 290121 1035.09 ¥161,98 1685.85 1.760% t.320% 1.7376 3.426 2.718 
506600 291982 1656.55 1165,80 1850.85 1.7021 1.276? 166798 3.208 22616 
3060006 205762 is37.98 tlée.63 1887.05 1.6859 1o2See Yeb2eh 2.528 
310060 2955601 TUS9,EO 1166.25 1865.65 1.5919 1,180 VeSTVN 2,029 
542000 2907499 tead.79 VOT .bb 16TO.2¢ 1.5304 1.3Se¢ 1.8197 2.3al 
348000 299215 the2.16 4169.61 WeTe.85 Y.ebvd t.0075 1.8701 20uST 
Siecco 501031 tha3.51 Hv70.356 1885.84 Pauls 1,061) 1.b226 22666 2-1P6 
398000 302085 tire Ly Vi7t. oe 1690.05 1.396" 1.0mat 1. 5%a5 2e57t 2.009 
320060 5066590 1hed.15 1739.00 1806.65 1.3e@ - 7 1.0128 - 7 163322 -16 zee7e =) 2.026 11 
322006 306071 Veet, ote VIR, 29 1903.25 $.Wes @.7908 - 8 Te 287% 20591 1.982 
328000 308282 Tees.Ts VthS.56 3909.88 1.2688 9.5869 1.2863 2.507 1oB3 
326000 d100R2 THS9.86 ritvée.et 1916.85 1.22n6 9.165) 142086 2027t v.0N7 
326000 513 90% beSl19 1178.08 1973.05 4. 4ase 8.0907 1.1763 rren | 1.758 
356060 31STO? Vesz.eal Pe. 28 1929.65 1. Tene 6.61355 1.1336 2.673 4.602 
332000 St5$96 1483.60 1180.85 1936.25 Y.9t23 0.5828 1.007? 2-061 1.63% 
338004 31v?22 taS? ve V1ab.e3 1982.65 1.0775 8.0816 120638 1.932 1,57? 
336000 519127 1u8$.95 1182.60 1680.85 1.0030 7.8296 1.0302 1.565 1.828 
338000 520930 aST. 14a 1183.95 19$6.05 1600s 7.5040 9.9820 <1} 1.801 yabTO 


_ TABLE I —Continved 57 
GEOMETRIC ALTITUDE, METRIC UNITS 


Alttude Teraperoture 


340000 | 522733 | 1488.23 
$u2000 | 328530 1459, 36 
3ee006 | 128535 | $860.89 
34g000 | S2615e reer.ss 
388000 | 320932 142.61 
330000 | 59391729 | bees.e7 
392000 | 393525 | tees. ?2 
50000 | 399520 | 1485.75 
S$8e600 { 337t3a 1866-78 
S$seooo | sseeor 1Ne7. 7% 19a. on 2022.08 


$60000 | S00000 | teac.7¢ 1195.08 2028.63 reteee 
a 562000 | du2ned | 1H69.78 Tr96.63 2035.25 6.9669 

Seh000 | S$un279 1u?0. Te WOT,et 2041.85 

3ae000 | suedae 1eT!, Te 1198,5¢ 2068.65 

306000 | Su7e5e | 1872.76 1194.55 2085.05 

370000 | 206602 1e73.66 3200.51 2061.65 

372000 | 353427 187e.6t 1201.86 2068.25 

s7m0gg | 393212 1475.55 1202.80 2074.85 

374000 356905 to 7b.6B 1203,33 2031.85 

s78000 | s56T7? 1eTTat 1208.26 2088.05 5.5182 


se0000 | 356549 1878.33 1205.18 2008.65 5.3599 
3027000 | 300399 | 1879.25 1206.10 5.288 
300000 | 3o2118 | 1860.18 1207.01 $.0586 
586000 | Se3096 | 1601.07 1207.92 6.915) 
388600 | 365673 | 1881.98 1200.03 4.7762 
390000 | Sa7reee | 1882.68 1209.73 h.oul? 
392000 | 369223 | 1683.78 1210.63 4.5095 
396000 | 320997 1664.66 1219.55 6.385% 
396000 | S7277TO | 1m85.58 1212.83 4.2633 
S9acd0 | S7b542 160o.u6 V213.33 2198.05 4.1850 


@00000 | 376512 | NOT. 58 1214.23 2190.65 


402000 | $78082 V20H.48 2165.65 
soucoo | 379850 W2te,it 2171.05 
806000 | S01618 1218.68 2176.25 
808000 | 305385 1210.01 2181.85 
10000 | 365150 V205.er 2186.65 
12000 | S6491s 1213.98 2101.85 
inooo | se8er7T 1203.92 2197.05 


418000 | 390680 1213.90 2202.25 
w1e0o0 | se2201 1687.05 1213.00 2207.85 


820000 | 393961 1487.05 4213.90 2212.65 
822000 | 595720 | 1887.00 1215.01 2217.85 
26000 | SO7e7B | 1887.09 1213.08 2223.05 
426000 | 399235 | 1807.12 1243.07 2228.25 
. n20000 | HCOOH 1s8T.1? t218.02 2233.33 
30000 | WO2ZTHO | beBT.22 t21b,0? 2238.45 
&3Z000 | 408500 | 1887.29 121a.16 2243.85 
w9e000 | 406253 | TNOr.3? 1218.22 2269.05 
438000 | 408005 | 1e87.b7 4216.32 2258.25 
w419000 | 400756 | 1467.58 rate?) 2259 245 


410000 | wt1S06 | 1887.70 1214.55 2264.65 


j sz000 | 613255 | 1ee?.as 1218.68 2269.85 4 
hueo00 | n15002 | 187.98 12e,03 | 2275.05 E 
nue000 | ate7ee | 1468.16 1204.09 | 2280.28 5 
weecdo | 4189095} tu68.52 1235.87 | 2265.85 j 
4gocee | 420280 60.52 1218.37 | 2200.05 
a52006 | 921983 1228.58 | 2208.85 | 
430000 | 023726 1235.60 | 230t.0$ , 
w5e000 | 425867 1 1216.08 | 2306.25 i 
wsecoo | s27208 1214.30 | 2311.65 : 
400000 | 628088 | 1609.73 2316.65 
& 62000 1690.02 
#68006 1600.35 
046000 1690.66 
448000 1e91.01 
arogoo 1691.38 
472000 1891.76 
& 76000 1892.16 
476000 | sa2020] 1892.58 
a7OV0D | weeSSB | 1095.05 2363.85 


880000} sae257 193.69 1220.38 7308.65 
&82000 | &sedls 1893.07 1220.82 2373.85 
S8ROO0 | aavTus Ta Ve,bT 1221.32 | 257%.05 9¢ 1 1 
&09000 | aStaee 148,09 1221.68 2308.25 
mg0000 | 4535105 $698.55 1222.36 2309.85 
BO0000 | aShOTE 1896.10 1222,95 2308.65 
&92000 | bSbsn2 | 1896.68 1223.53 2300.85 
n9000O | 658365 1097.26 1228.55 2805.05 
™9e000 | 440086 1897.91 1228.76 2eto.2$ 
69N000 | ne1b06 1498.56 1225.41 ZetS.e$ 


e888 
522000 
324006 


30cee 


863526 


Stlze2 
$t2953 


Sleen2 


363218 


sesare 
$eesse 
$601¢7 
3606SS 
STIShy 
S737 
$78e22 
STOa7e 
70129 
s7ore) 


sates2 
$63062 
Seuts2 
$06380 
$90027 
S6¢ere 
Sorste 
$9296% 
s0ne0? 
398250 


T, °K 


1899.22 
ya9n, a8 
1298.00 
1446.07 
1097.08 
1907, 88 
1n8t.as 
1006.78 
1000.55 
Tea. 80 


3890. 10 
$3 


1996.82 
1997.09 


| 1508.55 


1506.13 
1906.05 
aay 


1906.18 
1$0¢.25 


1506.33 
1906.8) 
1906.89 


1506, 93 
1967.06 


TABLE I.—Continued 


GEOMETRIC ALTITUDE, METRIC UNITS 


Temperature 


PC 


4226.07 
1228.85 
4225.25 
$228.8? 
$228.33 
1226.20 
$225.90 
4225.43 
$225.40 
1223.55 


F222.¢5 
1222.76 
1222.83 
1222.80 
1222.60 
$222.32 
1222.27 
1222.28 
1222.23 
1222.28 


1222.29 
1222.36 
1222.08 
1222.55 
1222.69 
222.0% 
3223.02 
1223.21 
$225.83 
1223.67 


3223.98 


v227.07 


1227.62 
1228.99 
1228.57 
$224.07 
1229.58 
4230.12 
1230.66 
1230.22 
1231.79 
1232.38 


Tus °K 


2520.65 
3234.95 
2e2t.as 
2830.85 
2u3a,25 
2as?.as 
2995605 
2088.35 
aeo7.$$ 
2951.25 


20Se 8S 
26$8,05 
2b6t.e5 
2468.05 
2460.25 
2871.65 
2675.05 
2076.85 
2601.85 
2885.25 


2860.65 


2519.25 


2522.65 
2526.05 


2587.25 


1232.98 2590.65 
1232.89 2592.85 
1232.82 2595.05 
1232.76 2597.35 
1232.72 2500.88 
1232.68 2601.65 
1232.66 2603.85 
1252.08 2606.05 
1232.64 2606.25 
1232.65 2010.85 
1232.66 2612.65 
1232.68 2616.85 
4232.71 2617.05 
$232.75 2610.25 
1232.60 2621.45 
1232.88 2623.65 
1232.01 2625.85 
1232.07 2628.05 
1233.03 2630.25 
1233.10 2634.45 


1253.16 
1783.26 
1233.38 
1253.82 
1233.50 
1253.58 
1253.67 
1233.75 
1233.85 
3233.91 


2658.65 
2636.85 
2639.05 


2058.85 


deed Sie 
Pressure 


206055 


2.5679 
2.$356 
2.8765 
2.8228 
223763 
2.3190 
222669 
2.2199 
2.172) 
2.12538 


2.0707 
2.0350 
1.9918 
1.9088 
t.9072 
1.8665 
1.326? 
1,7a7a 
1,7ae8 
1.727 


1.676% 
3.6409 
1.6065 
1.5728 
1.5392 
1.$008 
1.8752 
Vi eee2 
1.6539 
1. 38an 


Hg 


8.54593 
6.2527 


“t2 


712 


Density 


“12 


-13 
-13 


=13 


o13 


-138 


“138 


“V3 


-13 


TABLE I. —Concluded : 59 
GEOMETRIC ALTITUDE, METRIC UNITS 


Altitude Temperature Pressure 


Ty OK 


aeodco | se7ee2 1907.16 1253.99 2656.65 
6O2000 | S9055a $07.22 T238,0F 
668000 | eotnT2 1507.30 42 $0.15 
40000 | eozat? S07, 87 123%.22 
488090 | buna £$07.03 1236.28 
6Togco | 404acas 1$07,30 1238.55 
P2090 | acTT22 1507.55 T25h,60 
arecoo | acess? $07.81 T2Fu, Re 
orecoo | e10991 1907.65 1238.50 
#70800 | 017425 1907.09 12739,$8 2O7O.nS 


. 
“Hy 


680006 | otazs? 3 1256.56 2678.65 
682000 | 615869 123m.40 2686.85 
eeagco | AlRsis 1258.62 2683.05 
O8a00d | 619109 1254.6N 2605.25 
#80000 | 620777 V23h.68 2607.85 
490000 | 622405 V23e.03 7609.65 
492000 | 626032 $238.62 2607.65 
896000 | 625458 1236.60 2604,05 
a9ecoo | 627203 1234.56 7600.25 
e98000 | 628907 1807.67 $254.52 2608.65 @.128% 


700000 | 630530 1507.62 123u.ue 2700.65 0.9990 
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BLANK PAGE 


Table Ii 


ACCELERATION DUE TO GRAVITY, SPECIFIC WEIGHT, PRESSURE SCALE 
HEIGHT, NUMBER DENSITY, PARTICLE SPEED, COLLISION FREQUENCY, 
MEAN FREE PATH, AND MOLECULAR WEIGHT 


Metric Units 


Note: A one- or two-digit number (preceded by a plus or minus #'cn) following the initial 
entry of each block indicated the power of ten by which that entry and each succeeding 


entry of that blook should be multiplied. A change of power occurriag within a 
block is indicated by a aimilur notation. 


ee e siahisedl ine beieaienaeiiemsaaiemms haamintnar nonin aetnrhie dain as cad on . } 
P tect ner nian rier AMES ent ats AERA en ERA NAD Me 4 EN RRR mY 4: 
epic see ails alte Saber 


mWETsh 72 


PRITE Rep FA 


Sere By 


te 


9. OtaS 
#.8hbe 
® 


1.0075 


1.7375 
1.7298 
1.7220 
Peary) 


1.39902 
9. jeer 


a 


TABLE I 
GEOPOTENTIAL ALTITUDE, METRIC UNITS 


0093.8 
0084.8 


O63T.8 


4.0007 


3.5956 
5.5197 


3.0875 


5.0738 
4.0503 


2.9083 
2.0907 


wPr.az 
ava.o? 


uTa.?2 


875.97 
&7$.%2 
eTS.87 
075.22 
a7e.97 
ave.72 
arab? 


ae.22 
873.67 
a73.72 
473.07 
873.22 
72.07 
M7207! 
W72.06 
72.21 
O71. 0 


ari. 
O71. 8e 
B71.20 
aro.%s 
&70.70 
a70,.a$ 
e70.19 

" 


bbd.bh 
666.3% 
CTY ral) 
665.08 
865.63 
66S. 57 
aéS.i! 
e6h. 8s 
Beeed 
660.38 


Colhsion 
frequency 
vy, sec’! 


t.0905 


+10 


#40 


Mean free 
poth 


L,m 


a. 5573 
e.57es 


&.30te - 6 
be ethe 


6.9720 
&.5922 - 6 


weo7S7S 


a.oeTt 
3.0196 - & 


Colecudar 
weight 
M 


28.968 
ab.ea 
28.908 
24.608 
28.268 
78.63 
24.96a 
20.90% 
720, 00a 
26.908 


26,966 
26.968 
28.90% 
28.768 
26.¢08 
20. 4h6 
26.768 
28,968 
28,068 
78. 0bh 


26.060 
28.8 


26.06n 


28.9bh 
26.968 


26 

26.968 
28.963 
ri Pet) 


28.968 
78. %o8 
76.960 
28.068 
20.968 
28.968 
28,908 
28.968 
28.968 
28.¢68 


TEND BD tates li bere cette edibanmicaammnettdbi tei: —sttiimaatniiai aaa aiboma itl. 


TABLE 2 


GEOMETRIC ALTITUDE, METRIC UNITS 


Particle | Collision =| Mean free 
speed | frequency path 
“ty, sect L, m 


Specific 
weight 


Jw, kg wv" sec® 


Vom sec 


+3000 =$006 t.9908 + t 866.75 $.956T 636 2078 ~ @ 
“850 ~0ese 089.91 $.1652 e,aast 
-b066 ~b9Oe -@ 3.66 t.03ea hi dnhe 
basa =8S58 &B5.07 Toi39h a 20% 
eas =wboe ahs. iF Perio) 4.281 
arse ~eTSs 602.92 4.1232 862086 
=m7ag bros 082.48 roche d o.30e8 
~0asd ~aast 682.83 t.2123 se BETES 
=8eo0 renes | 9.8209 sez.38 +. tee a. $368 
=0550 ~a593 | ©,6267 1.0739 Toa) 1.1618 ue Ord 
=8$00 wus 9.0206 1.015% ¢ 3 uob.es 4.0062 099 &.300P - & 26.000 
=0e$0 ~ees3 | 9.8708 $.a6eg Te 1.6808 oot ta.re 
+b666 -whOd f %, 9352 1.8006 uar.26 1.0886 a.esar 26. 068 
~a5se 70953] 9.8201 V.re22 800.s 1.0603 aid $4.46 
~6300 ~0203 | G.0t60 1, ?oas 660.78 1.6786 o,erve 26.9. 
~0240 rsd | 9.8198 t.PTSs s8e.83 9.0007 aenete 28.008 
#6200 “203 | 9.8196 4.7007 e6@.21 4.0005 oshtt 20.900 
~&150 oetSs | 9.0h9S 1.7008 ere. t.es98 a.S3se 98.000 
“4100 “iOS | eles 1.7599 are.tt 4.0501 4.850? 20.004 
weuby wbO>5 o.aer Vase eresne 1.08% =s.qrte 1aden 
=9000 -0003 | 0.6190 to7arrh eo t 70.22 1.Q0S@ 010 e501? ~ & 76,900 
~9990 -3052 | 9.009 1.7300 arg.e? 1.0586 ents 26,968 
«3900 -3902 | 9.8107 ¥.P2ae are.ta $o9385 &.050e 10.968 
9850 =3092 | 9.0185 T.7iee Ld old 1.0208 &. 682 26.968 
= 9800 ~3802 | 9. 0tee $o7Or? 076.42 1.0250 oar i 
-3750 “$782 | %.0ta2 1.6906 err.er 1.0008 bdo 26,960 
-43700 -3PO7 | @.e18 1.0920 wrr.?2 4eO033 thee 40.468 
3050 “9057 1 O.b17e 1.6005 ATT. Me 1.6003 6. 1350 28.06% 
-3400 ~3402 | 0.0178 1.0770 arr.23 1.08383 &. 150? 26.960 
= 3450 -3532 PTR) 1.6006 3.5300 are. 9.9830 + o werrre 20,968 
= 3500 “3902 | F.017S teoazto 0 3.3208 628 w76.73 9.9355 6 © h.teet ~ 6 20.468 
~ 3856 ~30$2 1 9.073 t.aSe? 5.S@0T a7s,0e o.be! estio 20.060 
-3000 ~3e02 | OOnTt 1.6073 3.naet a7e.23 9.8380 he Da22 26.004 
~3330 ~3352 | 9.0170 1.6800 3.0785 873.98 0.7640 a to 28.968 
- 3300 3307 | 9.8108 1.6336 3.8500 a75.73 4.7373 a. 66% 78.908 
+5250 ~3752 | 9.0167 ¥.4253 Somn26 a7S.00 «0887 4 F099 28.946 
-$200 ©3202 | 9.0165 128900 3.02? 873.23 ST hed & 0306 86.908 
“3180 3182 | 9.8160 1.et0? Sue ora. 0 9.9022 &.O5NT 26.008 
«3100 =3402 | 9.0162 ¥.4033 5.9906 ives) . 9002 ea tTe® 26.904 
~3050 -30S0 | ©8161 1.5903 5.3010 Live} 0.0908 8.9908 20.906 
$000 “$001 | #8158 1.5001 © ¢ 9.3662 +25 ora.23 9. 0aae + 6 5.0100 - 6 16,904 
-4$50 -295) 7.6186 1.3019 $.590) ars.a veers 9.0016 73.968 
2900 ~290) | ©. Orde 1.5708 5.3500 ar3.r2 . S301 3.0603 26.948 
+2850 205) | ©.B155 1.Ser? 3.52t¢ aT$,07 9. SOT! $.0077 26.4008 
~2600 200) | e.6183 1,3606 at3.23 @edte2 Sottos 28-968 
2756 ats} VoBIST 1.3535 3.2951 072,97 2186 5.15 r2 
~2700 ~2rat | 9.8456 1.5665 3.2762 ar2.?2 0. 167t 9. tse? 28.068 
~2680 -265t @.atne 1.8305 S.2ete ?2.8? 9. 1268 $103 70.068 
=2800 “260! O.8la7 (.3425 5.2ee? ar2.22 9.07er KadOd? 26.064 
~a330 “255! 9.0105 1.9235 $.2320 071,96 9.0207 So22re [ 20.964 
2506 “2501 | 9.0100 Yo31ae 6 1 S.2173 028 o7y.rt 6.9850 + % 5.2912 - 0 29.064 
“2030 -2e$i | 9.6162 Vote 5.2627 Oras 9970 3.2781 219.004 
+2800 ~2b0t | O.ehat 1.3008 3. 1062 art.2i @.692) 5.2992 20.964 
23H “2551 | 9.0t5¥ 4.8976 S.17S 070.7 6. Onee $.3205 20.8 
=2300 =230) | ¢.8138 b.099) 9.9302 ev0,70 6.0019 4.3078 26.968 
22250 “225) | %.0356 1, e8a2 5. 1aae nl@,o$ 8.7s70 3.5723 2 
-2200 220) | @.@15e Y.ePTe 3.5384 970.40 3. 3009 206968 
<2550 waist | 6833 1.076? $otbat nt. $0207 26.068 
2100 2101 @.O15t 1.mese 5.1019 660,09 S.bkse 20.968 
720390 203} 9.01350 1.0572 5.0677 869. ee S076 20. %68 
2000 -200t [| ©.8178 1.8905 6 1 JvO7TSS 024 aeo.ie r $.0008 - @ 26.968 
1956 -tes) o.bi2? 1, on38 5.0906 008.93 $.3220 20.968 
~ 1960 <-1¥ot #6125 Voe372 3.00% 660.08 LP $.$076 26.060 
- 1080 10s) 9.0128 1.8585 3.0310 066.03 0.0009 S.S782 20,068 
~ 1806 ~100l OON22 1.6239 3.017% 06a. t? 6.5el7 $.1900 28.900 
~t?30 ~17SO | #882) 1 etry 5.0052 06? e? e.3te7 $-a20¢ 20.960 
1700 “1780 | 9.0018 1, 0106 2.0807 wal. 66 8.2750 9.0916 26.908 
=1680 =1050 | @.ani? 1,m0e9 200756 aor.al 6.27531 5.0772 10.968 
= 1600 -1600 | O.8ile 1.30r7 2.0621 eor.te 6.1966 5.7030 26.904 
1550 ~1550 | O.8tls 15012 2.08 b6e.00 6, 1ee3 $7801 20,900 
- 1506 ~1800 | ©6113 13a ¢ | ors. 2.9988 e258 e4b.aS 1061 ¢ 9 5.7567 - & 20.000 
~1890 tase | #.attl ‘,97@s $704.$ 2.9212 ited 6.0081 5.7036 20.008 
= tao tage | O,8110 t.3tie eer} 2.9076 uod.de 0.02235 5.0108 26, 90a 
-1940 -1950 7 9.0108 1.3635 $687.7 2.898) 563.08 7.0806 $.0977 26.968 
-1800 -1$00 | ©8107 1.396) ecre.3 2.0006 065.63 7.9302 $.4ane 20. Fes 
#1280 -'290 | 8105 1, 3826 oeer.6 2.8072 wes. 37 T8079 Sai 920 20, 
71266 -1260 | 6168 1. 38as 6050.6 2.0538 063.12 71,0807 $.0206 36, Fea 
«1150 «1690 | @.8t0Oa 1, 3802 9630.2 2.8005 6on. 80 v.e1s6 S.007? 2b, O06 
-3106 “1100 | @.6106 1.3530 Oob0.8 2.6273 068,60 Y.9rS9 5.07% 26,04 
- 1056 -1050 | 9.8004 1, Save 0651.3 2.0196 66e.35 v.Phas 6.0057 20,068 
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GEOPOTENTIAL ALTITUOE, METRIC UNITS 


clecusor 
weight 
M 
20.000 
78.008 
26.068 
20.008 
18.960 
28.78% 
28.988 
28,900 
18. Fo8 
78,968 
20.908 
20.966 
20.966 
20.0ea 
20.758 
20,960 
20. doa 
26.948 
] 20.960 
= “$0 | 9.8068 V.8871 Guede 26.968 
8 Oo | +0008 W215 6 1 088u.9 20.468 
30 956065 o.ness 9829.1 20.008 
tee Yee | 9.0003 1.9008 Goa? 28.00 
146 $e4 7 9 a4eg t.30us 28.900 
HH rt) 2ue0 baglas 5397.9 20,988 
B) 230 | ¢.80$¢ vovtar e3eT.e 20,086 
ed 9.0057 1.1076 0370.2 20.068 
a0 A130 | 6.60% Votots - 9300.8 20.968 
800 800 | 9.6054 rary yi 1 6339.8 20.968 
ose 30 | 9.8058 1.9501 350.) 2.030% oe927t 20.968 
sed | 8031 deathbed 0 1 @500.7 Te¥a27d e25 6.9000 = 8 20.9608 
30 530 | 4.0030 1.9906 asy'.s 2.0159 $0 9907 20.908 
446 9.0008 1.4388 O320.4 2. 00¥6 7.0260 20.408 
ase SO | 9.0080 Par iad eata.s 2.49919 7.0639 20.908 
te 100 | 9.8005 $.1228 6303.2 a 7.0076 26.900 
tS 730 | 0.6048 rites 0295.6 2.3687 7.0328 26.968 
coo ean | $, 6007 tds O286 4% v.3972 7.4673 20.968 
one eso | ¥.8080 143066 027$.0 203887 7.2028 20.968 
00 9.0039 $e 1S4 0265.6. ° 7.2598 20.968 
“e oso | ¢,0057 1.0452 0756.2 2.3228 7.27% 20.968 
1980 t000 | 9.8088 3.0009 ©) 0200.6 2oHiUe 625 ?,.3092 - 6 26.¢08 
tose 1630 | %,00%8 +.G0ea . O2SI.S 2.3001 7, $652 26.960 
tee vee | #0059 1.oret 6226.1 | 2.2088 7.3018 26.96% 
y190 1330 | 9.008) VeO7SS ezie.? | 2.27%e Yatre 28.986 
1200 1200 | 9.0020 1.0685 OEP. | a 200 ToeSaS 20.96% 
40 ase | 0.0078 $.0652 | O19R.e | 2025452 TomOth 28.968 Wee sn 
‘ $300 | 6026 ts 0190.5 2-2ae3 7.9289 5.62 
= = 1 134 28625 1.0927 atarel 20% 7.9088 6.065 
1008 yaee | 6.0025 VeQbTS o17t.? 262220 766058 20.00% 
tose SO | 9.862% 420423 0162.3 2.2910 7.6892 28.908 
Fed 1506 | 9.0020 1.0371 6 1 8195.0 e260 925 7.0703 - 8 
980 1830 1 F809 9820 rity ye] 2.1691 LAL! 
1000 } 9.0007 1.0768 S3ea.2 2.1783 7.7500 
14698 1690 19.0016 1.0217 6124.8 2. 0Ts Tt. PORe 
1700 1706 | @.8018 1.0106 ores.a 2.9906 7.0538 
ise 1750 | 9.0018 1.9018 0100.0 2.8850 7.07390 
1800 Ot | o.agtt 1.0065 oe 2.1382 7.9928 
1630 Vea) | ¢.9008 1.0638 2.9205 7.9822 
£ 1980 1009 14,8008 | 6.9680 + 6 8677.8 2.0m 7.6021 
"a vese [ ©, 0006 9.0180 6068.0 2.1033 0.0323 
: 2600 2001 | 9.9005 W.9trte 0 g039.1 2.0028 +25 8.0728 - 8 ‘ 
t 20$0 263) | ©8003 #8100 009.7 2.0025 0.0938 26.048 { 
5 aie 230) [¥.a002) | @. 7680 0080.3 2.078 rary 20. . 
aise 2099) | #0000 o.Tis? 9030.9 2.0018 6.1997 26.946 
2200 2201 | ©, pees 9.6607 0021.5 2.0410 6.2371 26.068 
23% 2231 | @. reer eens eo12.1 2.0007 6.2780 20.968 
2502 | 4.7006 o.S09 6062.7 2.036 8.3200 26.908 i 
alte 2351 | ©. Teen $306 7903.5 2.020) 0.3631 20.068 ; \ 
2800 aeot | 0, ree2 Oonr25 7083.9 2.9089 @.eose 26.060 | 
auto aeSt | ©. reer @onaat rete.$ 1.9097 O.baee 26.008 i 
1 
2400 aso1 | 9. 7eee .3%02 6 0 7065.1 1,086 925 6.0015 = @ 28.908 f 
2s%e 2551 [| ©7080 9.5208 7e35.7 1.0798 6.3300 20.068 
2000 2001 | @. 7006 9.2009 7966.3 1.06% 8.570 20.960 
2080 aes) | 6, reas 22555 7036.9 1.0500 0.6228 26.408 
ares aret | ¢. 7083 0.1665 1927-5 1.9098 6.8005 26.968 
2% 2ysi) | 9. 7e82 0.1308 79)e.! 1.0508 0.7108 20.968 
2 9.7080 *.0025 7000.7 $,02%6 @.95S6 20.068 : 
2040 203) | o.re7e o.0n5e 7060.5 1.0007 ° 28.968 ; 
2eee 20s {7077 0.090% reee.t 1,9900 8.0059 20.908 a 
2036 aes) |e. 7ers 0.9351 74aao.s 1.9001 6.6615 20,968 % 
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GEOMETRIC ALTITUDE, METRIC UNITS 
Accet e 
Altitude due to Specific Number [Particle | Collision [ Meon free 
gravity weight denaity speed | frequency potn 
5} fl “3 ot at . 
z,m ‘maec’ w,kg mn" sec an, mn? Wemeecl oy, sec 
= $686 t.32te > t on ube .6@ Vist3d 0 & ache ~ 46.948 
~950 nod. r.0S50 4.0006 26,968 
-¥00 eas.se | 7.8085 6. OMT Ty 
=t36 a5. 32 7.3734 setiy? 54h 
~000 nes.0y | t.5S5F verry rT ass 
=790 4o7.6) T nal &. ttt 28. TOR 
= 106 so7.45 PanSer o. 2508 26,905 
~050 a7. Pemtsa a.203 2e.9ar 
+ OO 862.00 v.9%e2 9.9094 36, Uoa 
-$38 SOTe ve FIT? 6, 8eRF 44, oe 
~$60 oa wotess 7.3988 6 6.9736 - 70.904 
*990 eat? ¢ 7.2508 oc 3957 4d, 904 
-809 et.ot ores | 6. 560d Fe 
+480 aeo-rs | to tate o.0 ted 26.608 
«$00 wbG,ad tT. thet e.ha43 26.908 
+3540 h60.28 7. 166¢ Oo, atae 26,006 
“200 059.98 7,004) 0.49004 28,968 
~190 uSO.92 P.Odde 0.4383 16,964 
~100 aSO.ees 4.0054 rYey ie) 28.96h 
36 2.5508 0$@.20 6.93908 6.4010 2a. 06e 
Q 4.0000 Z.SATI 03S 659.98 6.0993 © 6.6878 - 10.908 
46 9.0065 2.990 030.09 6.8623 o.eear 28,084 
100 2.5225 836.83 4% 6.9008 20,968 
190 2.5307 ag? 17 #.608F a. 742 28.068 
266 Peet) ast.ds ocrtat e.talr 70.948 
2% 2.6066 a$7.05 6.7547 bo 70d 26,968 
$608 antes 047.80 6.0e8 6.0273 20,068 
350 2sne2t 057.53 o.b058 6.8008 ri Pali) 
&oo 2.0508 36.07 Ohare 000036 28,966 
850 2.036% S$6.at 0.5006 OeOard 26.964 
$00 2.827) 025 a9aes 6.5560 © 6.0608 ~ 20.008 
450 2.0tde 054.00 | 6.5208 6.0007 20.068 
460 2.0036 a$3.a3 6. beS2 7.0288 20.068 
450 2.3920 095.9? o, 0500 7,06031 26.068 
100 +9805 055.51 | 6.0159 7.0076 20.068 
740 2.9088 055.05 | 0.3801 tr 1929 20.968 
000 2.3574 aga.t? o, 3053 T. 1672 28,968 
@s0 ages? 45.92 | 6.3108 T.2h2b 20.068 
900 2.5583 u$e.dd o.2763 22377 20.908 
990 2.5226 bSb.00 6.2621 r.a73as 26.968 
1060 2.9018 025 e535. 78 4.2079 ¢ 7.3000 « 20.908 
1646 23001 e53.88 o.17s ¥. 3050 20.968 
4960 2.2689 953.22 6.9801 4%. 3892 78,068 
qsa 20277 852,08 0, 10ay Piet? 20,068 
1200 767864 832.67 s.dt2¢ Fetes 4 
Th] 2.2553 0$2,83 a.0509 PUT 28.968 
$900 2.2082 052.17 | 0.0002 1.9283 20.008 
1356 2.23381 051.98 S.073t 7.9096 20. Foe 
e690 2.2221 aSh.68 $.9802 766032 26.868 
e930 Pry anal aS5t.38 $9073 F.G0lo 20.964 
1900 2.2001 e253 | 01,92 | 3.0767 6 7.4790 20.900 
1856 2.1692 850.65 $.0e21 Tover? 78,968 
1400 2.8783 &30.5¢ 9.8698 T.9Ss? 70.908 
1650 2.9675 950.52 + TRAAS T.7eee 20.90 
5766 2.486? &$0.06 S.7ede v.63 78,468 
$750 2.1800 om9.60 | S745 V.0926 20.048 
1800 2.1353 o0¢.53 $.00te 7.9020 20,968 
1650 Pears 3d 009,27 5.0900 V.O507 70.068 
1900 2.1880 20,00 5.010 1.0007 28.988 
1980 2.4035 abt. 7 5.5870 6.0508 20.908 
2000 2.0020 +25 uee.e8 5.33498 @ BeOF25 - 
2630 2.0026 ea6.21 5.52780 e.tt2¢ 
2100 2.0728 ab}. e5 $.8037 6.17 
2180 2.0016 aat.oe 9.8626 O. 1088 
2290 2,082 eetse2 | 9.8321 9.2503 
2240 2.0000 eet, 0s $.8015 6.2762 
2360 2.0506 and,08 $.57tt 0.3202 
27336 2,0208 3.3008 8.3078 
2400 2.6201 5.3366 BbOe? 
aso 1.6099 $.2006 Genre 
2900 1.9090 625 5.2907 © 6.8006 ~ 
2556 1,over $.2216 O.5350 
2600 1.0008 5.9093 8.5775 
20% 1.9586 S$. 1080 0.6213 
2706 1,@n0? $.1825 0.6055 
2t50 1,080? 9.1033 8. 7oee 
2806 1.0748 $0702 0.7405 
2630 1.0200 $.00S2 6. 7605 
2900 1.090) $.0les 6.6na? 
29% O.707% 1, 9008 aay? 6.8e63 
sebwyu 6) 6 
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GEOPOTENTIAL ALTITUDE, METRIC UNITS 


Specitic {OBE ) Number [Portcie | Coliion | Mean free Molecular 


wergnt seat Seely epeed weight 
«§ 4 =% oS 
jw, kg r'* sec Hm a, om V,m sec M 
@.9e70 + 6 Térbei 1.0098 925 Bas. th 8.9503 + & 8.432 -~ 8 26.468 
wobatt raser.? 2.8806 oo 0.0290 9.9098 28,986 
@.81S8 7932.3 1.070% a. ¥als $0300 28. Fes 
#, fate 7002.9 teats v.0P35 *.07er 26.960 
6.7205 7099.6 Yost? 8.005? art!) | 28.¥ae ; 
@.0703 28ae.8 +. #02? a.gtts Beitha 78.068 : 
8.9303 fete.$ t.e838 e. tévs w.2i8a 16.00% : 
6.4608 yaos.e #.ag a4 a, fate 4.2066 20.440 - 
@.30a6 1746.0 0597 reali 9.3180 28.966 - 
5.584e 1¥e6.3 1,80a3 00, 72 a. foes Paras’ 28.966 3 
BobSet o 6 veetat t, TORS OFS 6.05 8.6795 + 9 *.eh25 » 8 278.Feb f 
O88 yrer.t 1.7836 AMO Oe 6.6$23 Veer? 26.460 5 
0.9860 rrse.3 rear) 39,02 0.6252 .dtts 20.968 & 
6. $202 7788.4 t.7076 836.65 eo 9983 e.5Ott $8.02 2 
$, 3007 7738.4 t. 7578 &34, $F e.Stty Tools 20.660 
8.2188 vse. t. Pees 039,10 a. Sunt 9.6648 28.068 
@. 190 732001 v.90 n30.e3 8.5182 e.tthe 28.940 
4.9916 THHt.d +7303 n90.54 ones? 9.1098 28. ¢he 
@. 106) t101.9 tras 096.29 &.0ase 9.9159 26.768 
reas 0.6043 7692.8 tevbaz 630,02 bye S42 o.aer! 20.68 
G.TOaS 0.0278 + 0 706).! 9.7092 928 OST.7S eekdSto 9 9.9103 - & 20.006 
7 Ha2 7, $000 yors.7 $ebOb2 st us S072 o.erte 26.060 
9. Te0e 1.9382 yooa.3 1.6653 ost.2t wi 9008 1.0029 - T 20.968 
o.7034 ¥.0¢02 7634.¢ 1.o7ee 630.93 B.3358 1.0078 26.966 
9.Ves? ket Toed.$ 1.00re 036,06 8.3160 t.0991 26.968 
a t93S Yeotar 7036.) f.oser 234, 9 &.2008 4.0585 28,908 
9.7938 vote 7626.7 1.00¢9 e36.42 2592 1.0200 20.968 
Pres? 7.7890 ratr.s Y.ont2 935.85 be 2898 t. O20 26.068 
7931 robes yoor.? 1.0325 035,57 &.7088 1.0300 28.960 
9.1020 T.Oa7e r$0e.5 1.6238 653,50 ease 1.0008 28.966 
9.7920 7.0066 + 0 1484, ( beO1S) e225 655.08 8.1508 6 @ 1.0800 - 7 FPTOry) 
@.r020 Ye det TSPe.? 4.6005 n3b.7S &, peat 1.0506 26.068 
o.te75 T.9256 t$T0.3 9.5980 Petry ©. 1005 V.OS7s 20.904 
o.re2s 7.8852 7940.0 1.3000 wde.2) &.00a¢ 1.0629 26,908 
Grea? rouasi 13$1.8 4.809 33.93 6.9805 1.0087 70.008 
Lari 7.a@S) 1$2,0 1.572u 335.08 &.0362 te. 6708 28.948 
Oo. rete 7.3682 1532.6 155406 u53.59 8.0920 1.0802 26.900 
O.70I7 7.325% 1925.2 9.39956 w35.00 3.9080 $.0061 20.968 
Oo 7005 %.2000 9913.0 1.9072 a32. 3.9080 1.0088 20.908 
Poa RLY t. 2007 1908,8 1.9589 632.46 3.0861 007s 26.968 
o.ren2 7.2078 + 0 1095.0 1.5906 025 052.29 S.01bn o 6 t.1038 ~ Tf 20.968 
o.Tent P. 168s 1e03.6 1.9228 032,01 $.0928 t.tove 20,964 
9.7000 e126 Te?6.2 FoStee wd. te 5.9693 Paar: 28.068 
0.7008 7.0999 7866.? 1.5039 a3t,e6 3.8859 Ve120e 25.068 
9.1900 7.03923 TeS7,8 1.8078 ast.te 3.0226 9.9280 28.968 
9.7908 7.0180 Taay.® 1.00te 050.04 3.7990 bo tdea2 26.968 
9. reos o.or57 reSe.$ 9.6055 050.60 S.17%68 d. hoe 20,086 - 
o.700! 6.03? yaz?,! $.e73s €30.56 3.7338 Te Tedd 20.¢08 
= - - Fe FHOE 6, bbe yat9.? 1.06Se 030.08 367306 y.152¢ 20,%66 
o. 1808 6. 8420 710.5 PLY te) 029.0) 9.70?7e 1.1992 20, @a0 
eras? o.6208 9 0 7200.¢ 1009S 925 a29.53 3.0052 ° $1056 «+ 7 20.968 
o. 7005 6.7079 TI9t.6 1 sete 029.26 3.6627? 1.9720 28.948 
i 90 7O08 6.7897 1302.0 You 5S? a78.98 520003 Pai: 28.968 
0.7802 6.7126 7372.6 e625 878.70 3.6100 1, 1889 28.068 
Pal) 0 o.e7s? 7363.2 1.0100 6268.82 3.45058 to Ots 20.968 
#. ree? 6.6388 7353.8 t.es02 028.15 S.SrsP 101990 20.965 
: 0.7080 6.6022 tSen.e t.eore 027.67 5.5518 1.200? 78,060 
» 0.7606 6.5057 7933.0 1.390? e27.$9 1.3299 12093 2u.06a . 
1 9.7805 6.52% ¥3925.$ 1, 3070 ear.) §.$081 1.2381 28.968 = 
: Fees €.8932 7316.1 ',sres Q27 660 3.8005 4.2206 26.068 
' %. teat 6.6572 0 0 7390.7 W370? 025 e26.%6 5ebbad 6 @ .2ser - 7 
b @. 7080 é.e2ts r207.3 1, Seat 226.08 4.0edS 1.2505 
: @. 7078 0.3056 7207.9 1.9988 a2@.20 3.0221 b.2uge 
9.7077 6.9800 rare.$ 1.3890 u25.02 3.4008 t.2$20 
h o.%ers O03 906 7209.1 $,3015 025.68 5.9708 14250 . 
5 o.7ora 6.2700 7250.6 $, 9900 aaee's 3.9308 Pri ; 
: raya o.2en) 7250.2 1.5206 825.08 3.3376 102735 1 
overt 6.2005 7280.8 1.9002 azn.00 3.3170 1.2607 . 
9.7009 rear y 7251.8 9th ean.5s $.2003 1.2079 : 
0. 7aee 6.9508 V222.0 ¥, 5005 26.28 $2275? 1.2050 : 
o. thee 6.1083 ¢ 0 F20a.5 1,2072 025 825.07 3.2582 6 9 1.3028 - 7 ‘ 
0. Then 6.0764 1.2ee¢ 025.68 3e2900 1, 3008 : 
v.TheS 6.0567 1.2026 423.80 3.2105 Voatra : 
9. 7be! 6.0027 Ve2Pse a25.42 5.1002 4, $aee 2 
9. 7be0 9.088? 4.2602 822.00 3. 9Pet §.3922 4 
@. 7038 $.0356 V.26h) 622.$¢ Settal 1.3307 a 
0.7657 9.0033 2ase 022.26 3.3302 1, 3073 H 
@. 7835 S.0ere 1,2nes 022.00 Sodan 1.3950 : 
O.70ta $.0905 1.2506 b2t.F2 3.000F 1.902? a 


9.7032 $.0088 riz7.e 1.2526 21-08 5.0755 V.5705 26.008 
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GEOMETRIC ALTITUDE, METRIC UNITS 


! : Pr 
Acce Specific esse | Number | Porticle | Collision 
tue to 4 scote ane? & t tranuanr 
weight density soeeu frequency 

ey ee n, om? iomsec) vy, sec’ 
g, msec ' , , 
o.Tteth V.89C6 +25 bejaid e051 ae } 266948 
Oo. FOZ 1,8609 202,08 9907 20.900 
o.ters VeO712 wel.az &.O62% ‘yy 20,960 
e.t8as 1.8ate aa7, 35 &,Otaz 28.968 
ove 1.0520 042.08 wo bhet 20.468 
e.7tee 1.8825 ror 1 e.8182 30.966 
R.7Fes ote Sore &. Foe 28.466 
o.tees 1.0235 eat, 2? a. tere 20.998 
o.tear 1.8180 ee t.or a.T3$2 26.068 
1800 1.6000 wad. 7S Eris | 26.968 
tose 1e1OSd 025 eat.at wibhes ¢ @ 2b.¢08 
9.7987 1, 78$9 489.28 R.8333 ; 28.380 
e706 i.rrver ho Ot43 26.¢48 
o.Teky 1, fore &.Sete 20.968 
@.9942 1. fees ei4tee oes 29. tas 
o,tes 9, 7a00 &, Sage 26.908 
TURE s.730e ee S198 26.968 
9. Tene 1.7808 4, eUSo 26.068 
1906 1.72i7 . ea eber 20.fon 
7985 a.7iar 038.03 e. 4805 20.960 
9, tOn9 t.POST 228 w3t,te wedlbs 9 @ 
9.1008 lever wS7, 00 &. 5805 
v. 1886 1,0656 @3¥.22 o. 3027 
a. 7039 1,07e9 use. es 0.3996 
7937 1.6680 436.68 wernt) 
o. 7935 1.0592 wSe.at 8.2000 
9.7958 1.0805 30,93 ric d 
*. Pease V,oetr 43.06 a. 23$0 
70st 1.6396 435,50 8.21038 
¥. 7029 1.6205 39,32 bh. FOSe 
7926 V,G1SP 425 633.05 6.1805 6 & 20.90% 
9.2926 1.0071 e3e.7T we. 347 28.96% 
9.7925 1.5905 u38.$0 Rett 28.968 
9.7923 1.3900 030,25 6.0006 20,908 
7022 1.5615 &35.95 &.0022 2h.¢o8 
9.7920 1.$780 933.08 &.0ST¢ : 20.968 
o.7rere 1.S0be w39.ai &.0138 20.408 
O.7O4F 4.5962 33,05 5.0807 20.005 
9.79S 1.5079 032.64 3.9658 20.968 
o.791N 7905.1 1.9345 932.38 3.9820 20.968 
9.912 7095.7 5909 025 932.31 2.9108 6 @ 26,968 
o.Tels TaOe.$ 1.5239 832.08 3.8007 26.968 
©, 7909 Te7e.? V,$180 w3t.76 5.6712 20.968 
*. 71908 reet.s 1,$066 a3t.09 3.0n78 20,068 
0.7906 Tasa.t 33.21 3.8226 20,960 
9.7905 Tena,? 650.98 3.8018 
7903 7039.3 1,822 #90.06 3.7786 
9.7902 Te2¢.¢ 1,a7e2 30,39 3.7395 
9.7900 Th20.6 1.9602 030.01 3.7927 20,968 
0. 7ae4 Perla 1,062 529.85 3.7000 20.968 
9. Teer 705.0 4.0502 025 020.54 3.68? 0 © 20.968 
9.7895 7302.8 $.8023 29.28 3.60ee 
o. 789 7383.0 1 uses 829.01 $6825 
9.7802 7379.6 1.8266 20,7) 3.6202 
9. Tee! ?$oe.2 roi) 820,05 3.5083 
0.7886 7358.8 tatlo 670,18 3.5760 
ress tyas.e 9.0052 ar?.eo 3.$3at 
0. raed 7390.0 9.3035 e2?,62 $.$522 
9.7865 732606 1.3078 a27.w 3.5108 
%. 7083 P32 1.3862 827.07 5.8889 
o. 7802 TSOT.8 1.3720 025 626.79 nore o @ 
©, 7880 7206.8 1, $680 &24.53 3.08Se 
v.rare 7284.0 1,3$7— n20.23 S.e2bo 
e.rarr r27¢.6 1, sage 25.96 3.0030 
9.7875 ?27002 +.9828 a25.68 5.3828 
97ers 7260.8 1.39380 625.08 3.5415 
o.7ar2 7257,8 1.9278 b25.82 3.5408 

| rar 7282.0 1.59201 628.0% 3.9196 

| 7808 7232.6 +5028 24,56 9.2090 
o.16e8 7223.2 1,30%e &7e.28 5.2700 28.060 
9. ThO6 7213.8 1.200) e25 620.00 3.3576 6 @ 20,008 
*. 7065 P2088 1.2904 @25.72 3.2975 
ees 119$.0 4.2036 A239, 08 $2072 
©. 7802 T18$.6 V.27ee a2d.16 §. 1970 
9.7860 7170.2 1.2682 u2z,68 3.1970 
@.7ase Tleo.8 1.2621 822.60 3.9570 
0. 78S7 TNSP.8 1,2580 072,82 V.09Tt 
9.7585 Tihe.0 1.2e7¢ 022.0% QUbPS 
9. THse 7138.6 1.2008 023.78 1.0976 
@.78S2 TV29.2 1.2338 e2t.ee 3.0781 
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TABLE I.-Continwed 


CY 
GESPOTENTIAL ALTITUDE, METRIC UNITS 
' 6 ; 
Altitude sagen Specific olecular 
qavity weight weight 
“gw, kg oe M 
Hm |Z, ™ do ensec ith ro 
reee Tooe | ©. 78s! 3.7083 ¢ 0 F13663 1.2297 25 421.15 $.0858 + ® 1.3783 = 7 20.908 
7050 7038 | *.78a¢ 5.7358 1108.9 1.2788 020,07 9.0302 1.3062 28.968 
v10¢ 7108 | +. 7e08 $.7026 7090.8 1.2018 420.59 5.0108 Vedbet 28.068 
7130 71S8 { 6. 7e06 $.4700 rote. $.2009 420.32 2.0976 1.8027 28.968 
7206 7208 | 0. 7bbe 5.6370 7080.6 1.1900 020.02 200785 9.8192 28.068 
7230 v258 | ¢.7603 $.6052 707 te2 4.0002 B39,7 £29293 $8385 20.08 
1300 raga | 9. 78a! s.a7hi Foar.8 ¥. foun RiGee | 2.9805 1.4265 28.048 
7340 1359 | @.78a0 | $.48t0 7052.8 ipabar’ ehe.te | 2.9217 1.0307 20.04% 
7e60 Meee | o.7asg | 5.5091 7083.0 1.1708 uis.e9 | 2.9030 1.436 26.968 
1HS0 ruse | 9. 7es7 | S.87Pe 7035.5 4.9681 818.61 2.0008 1.058 26.968 
7306 Tso0 | 0.7085 S.0e5r 6 0 ?oa>.4 dotS?e 023 & 46.352 2.8638 + 9 
7850 7359 | 4.7838 5.3183 TOta.7 1.180F b18.0% 200073 
7809 ios | #.7052 3.3029 7008.3 tothe} B17.76 2.8290 
1450 tose |e. 7031 5.3807 6995.8 1.0378 wty.ey | 2.8107 
1700 4200 | 9.7e29 | $3207 $966,% $e T¥0? RiT.39 | 2.7924 
ree 7350 | e.tezF S.200T 6977.0 9.9203 78.90 2.77er 
7900 TOG | Pte 5.2329 ona7.5 Bod d78 u0d.62 2.7568 
7aS0 yeeo | ¢. 7328 4.2283 oose.i VeIdTS eba.53 | 2.7385 
7900 7910 | @.7ea9 | 5.9978 ons.? 1.1088 u16.05 | 2.720? 
7930 veo | 0.7621 5. 0er7e 6939.3 1.0988 R15.76 | 2.7030 
ance @01c | 9.7820 $.1372 + 0 6929.8 720920 +25 u1S,80 2.6055 6 9 
8050 0900 | 9.7618 $1079 $920.4 1.0858 815.19 2.6679 
etco atio | 9.7817 5.0778 6911.0 1.0792 ath,00 | 2.6506 
e190 8 o.701S 5.0073 ev0l.é 1.0729 a18.62 2.63551 
a2ti |] @.7ete $.0196 4892.1 1.0666 oin.35 | 2.0988 
6250 e241 | o.7012 %.9840 6002.7 1.0605 &5a.08 2.5087 
0300 O3y2 | o.rast * 0586 0673.3 1.0501 b13.76 | 2.5836 
63350 & 9.7809 400293 0863.3 1.0879 ans, 2.5606 
wee Galt [ #7807 6.000! 68Sb.8 1.0007 093.10 | 2.5077 
aso ene? | 9.7008 e.eTil 6885.0 1.0386 12.09 2.5309 
- 6300 O51) | @.7eGn | a.suz2 + 0 4035.5 1.0200 ¢25 ul2.6? 2.5981 + 9 1.6812 - 7 | 28.968 
asso sez | ¢.yeo3 [ Sate 0626.1 1.0233 612.32 2.0075 1.6809 28.968 
0600 |. 612 | 9.78OF | 4. 7GN8 0016.7 1.0973 812.03 | 2.8809 1.6608 20.96% 
r) $7800 | 4.7563 6007.2 1.0932 ett.7e 2.8605 1.5767 26.96% 
or00 atiz | ¢.7tee | 8.727 6707.8 1.0052 813.85 2.bea} 1.6807 20.968 
arse wre2 | e.7rer be GOO7 $708.8 9.9922 420 aot.te | 2.03588 1.0908 70.068 
ego eorz | 9.4705 | 4.675 4779.0 | 9.9325 B50.88 | 2.0156 1.7009 26.968 
6040 642 | 0. 7Ie8 h6E30 e7e9.5 | 9.0752 810.59 | 2.3995 W702 28.96% 
, aviz | 9.7702 | seats? 6760.14 7.818) 810.30 | 2.5838 1.7298 20.066 
$050 aves | ¢.7ret »,5680 6750.7 | 9.7553 W10.03 2.3673 1.73518 28.066 
9060 9OIS 1 .77OF | 5.54608 + 0 OTate2 | 9.6968 626 | 420.72 2.3816 0 0 te7e23~ T | 28.908 
9056 - 9003 | 9.7787 8. S39 4734.5 | 9.63985 age.e5 | 2.3358 1.7528 28.968 
300 its | 0.7786 &$055 6722.3 | 9.49805 800. Se 263201 1.7638 20.966 
9150 O13 | 6.7708 &,ures 611209 | 9.8220 808.98 | 2.5085 aac 3) 78.968 
2200 gars | 9. *tan BebS12 6703.5 | 9.053 a0.86 | 2.2090 1. 7eag 26.960 
$250 e2os | 9.7785 &oegas 6ee.G | #.unet 868.27 202735 1.7958 20.96% 
9300 este | vur78d | &.30Ts ons.g | 9.5512 807+?7 2.258) 1.8067 28,968 
9350 e365 | 9.7778 | 8.3707 6075.2 | %.2905 BO%eed | 2. 2b28 V.t7? 23.968 
gata. Gale | oPI7 e, Suet 6465.7 | 9.2302 BGY.30 | 202270 1.02608 28.9608 
oas0 aoe | O.777S f w3IT% oa5e.3 {| $,18te BOT. 202025 1.0806 20.064 
9590 ite | O.tTTe R213» 8 one.e | 9.1201 ete | auecal 2a1978 6 6 1.0513 « 7 | 20.066 
9550 seu | 9.7772 &e265t $057.y | 9.0708 606.52 2.1825 3.8626 26.968 
400 O15 | 9. 7TTO 4.2990 $528.0 FOS? 406<22 2.1876 1, 8780 28.968 
vase $065 | 9.7768 | &.2730 6618.0 | 8.9800 uO$, 03 Pyar | 1.8856 28,90 
e700 orts | o.rrye7 | &.1a7t 6409.) $2995) 60S. 6% 2.7388 1.8972 28.968 
9750 9765 | ¥. 7780 we laid 4590.7 | 6.8505 805595 221235 1.2009 28.968 
eno oars | 9.7768 st 338 0596.2 | 8.1062 408.05 2.084 1.0207 28.968 
vase gees | o.77as | &1903 6500.8 | Bu 7R21 e0e.%e | 2.0008 1.9384 23.068 
vers | eres k0ane STiL8 006882 wipe 2.0800 1.9085 20.96% 
950 0.0387 065.07 2.0887 19584 28.968 
100¢0 8.501% 420 w05.88 | 2.0516 + 9 t.9oen - 7 | 28..6u 
10050 8.5208 803.88 |] 2.0373 1.9810 28.066 
19106 BeA755 ROS.20 {| 2.0232 +. 9933 20.96% 
101$0 { 8.8230 uo2.97 | 4.0002 2.2088 28.66% 
10200 8.3706 8026 t0 1,0982 2.0185 26.908 
10250 8.318s 402.80 1 7BTs 200310 20.96% 
; 10 300 6.2868 602.1) 1947S 2.0037 20.068 
f 16 350 8.2152 a0}.4) 1,0538¢ 2.046% 28.064 
i toage 8, 3439 001.52 1.9802 2.000% 28.068 
i Nous 0.1328 401.22 1.0267 2.9825 20.960 
: 10800 §.0620 v2s | aces | ton 6 
10550 HOD is 0G" .68 1.8998 
roece r,06tG bon. 3S 1,886 
10050 7.9109 206.0% tya732 
40700 T.8011 390, Pe 1.8666 
1OTSO T.BNtS 390, ha t.anee 
19800 7.7621 gov, ta 7 3.0388 
1g0%d TTIRS 506,95 1.209 
10900 7.6880 308,95 ¥.8090 


S5oS7O5 T6188 543.23 WTESI 22485 36.068 
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TABLE 2.—Continued 
GEOMETRIC ALTITUDE, “*©TRIC UNITS 


para umber | Particla | Collieion 
gravity density speed | frequency 
-3 4 ot 
n, mn [Vmsec y, sec 

g,meec 

9.7es! 1.2268 629 3.0566 ¢ & 
9. Thane Fe200 35,0392 
%.76ed 1.2124 3.0109 
Pei y) 1.2660 3.9007 

9a 78a5 $a 8988 Prac try 

+. Tees 1.19235 2.9626 
#.Pée2 403055 2.9035? 

9. 7080 1.178? 2.9289 
9.7839 1.1726 2.9062 
%.7a8? 1.7483 2.8878 
7083 1.3806 629 2.0000 ¢ © 
9.788 161510 2.9906 

v 1, taS3 2.6323 
¥.T83t 1.t3uT 2.8140 
9.7829 1.1321 2.7989 

9. 7aas 101284 2.7778 
9.7826 Vo 1100 2.73800 
9.7825 to026 2.7620 
9.7823 4.1061 2.7282 
9.7622 1.0087 2.7065 
4.7026 1.0033 025 2.680% + 9 
97a" ¥.088¢ 2.679 
9.7817 20856 226580 
9.7815 V.OPR2 206367 
9eTate 1.0680 2.6193 
9.7012 1.0617 226023 
9.7011 1.0985 229053 
9.780? 1.0008 2.5083 
9.7008 1.00580 2.3518 
9.7006 1.0509 &12.96 249386 
9.7605 1.0308 625 02.67 2.5170 ¢ @ 
9.7003 1.0287 22$013 
9.7002 1.0187 2.8686 
9.7600 1.0126 2.8003 
9.7798 1.0060 2o4$20 
9.T70eT 1.0007 208357 
9.77% #.007O 226 2b1OS 
9.T7OD 9.8aTa 2.8086 
o.7702 9.8268 2.3878 
9.770) PoProOR 203715 
9.778? 9.716 °2% 2.3856 ¢ @ 

o? 9.6533 o 3308 

o. 7706 9.5956 2.3262 
9.7705 9.S35T° 2. 

ot? #28006 22051 
9.7702 %abZ3S 2.2776 
9.7780 9.3868 Jo®b23 
9.7TTe 9.3100 2-2870 
@.TrrT 9.2937 2.23°8 
o.7TTs O. 197? 202167 
O.7TTs Fe IklO 02% 22017 © 
9.7772 9.0865 201868 
9.7TTI @.0391 2e1T1¢ 
9.7 TOP G.976) 2-35Tt 
9.7768 6.92338 20182 

Go TTS 9.8668 2.1278 
9.7765 8.8126 201133 
O.7768 27386 2.9988 
©7742 6. TORe 2.0888 
9.17% &.067S e56n.¢ G.6518 408.26 220761 
@.T7S? &.9828 + 6 6555.8 @.$98) +28 803.97 26088¢ + @ 
o.TTS? %. 0875 0506.0 @.9051 7.0098 
o.7TSe 5.9928 0334.6 @.8928 2.0277 
O.77Se 35-9679 0$27.2 €.8399 200157 
e.77ss 3.0833 eS17.8 @.3077 1.0998 
9.7751 3.0168 6508.8 @.3587 129659 

Go TTad 3.80nb onee.0 8.2880 469722 
TIRE 3.870! 6200.6 8.2325 9.9585 
worrse 3.8880 on6d.2 @.1815 to tens 
O.TTES 3.8219 en7o.7 @.1305 1.83913 
O.7Tas 3.780 « 6 one1.38 B.079S 428 ToOlre8 + @ 
@.PTe2 3.7TR2 oa5t.6 8.0200 2.0088 
G.7TeO 3. 7S05 obn2.$ r.0788 1.6ett 
9.7739 3.7270 oe33.1 7.9288 t-6r7@ 
9.773? 3.7035 $025.7 7.8790 $.86e7 
@o7TSe 3.6862 euta.d 728296 3.8816 

TH 3.096? Gd0n.? 7.7805 1.0386 
@.TT33 9.638 O305.8 TPS 1.8256 
e773 3.6308 0306.0 7.0823 1.8128 
Pear] 8.8a7e O376.6 Y.6337 168600 


1.7180 
¥o 7292 


1.0526 


1, 96n9 
T0771 


s 
~ 


28.968 


10.968 
15.868 


28.968 
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so 
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eos! 
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Sd 
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172e7 
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17588 
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9.760% 
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TABLE I.—Continued 


GEOPOTENTIAL ALTITUDE, METRIC UNITS 


2.2892 


writ 


9.6659 
1.6398 


Vaetat 


1,800! 
1.372 


162085 
169655 


1.t?e? 


4.0267 


0369.6 
6369.8 
6370.0 
6370.2 
6370.5 
6370.8 
4370.6 
6571.0 
o57t.3 
6371.5 


o377.3 
6377.5 


o3T7.7 
O3TT.9 
o*ra.t 
4378.3 
6378.5 
0378.7 
0378.9 
o37?e.t 
o579, 8 
6379.5 


e788 
a. TlEe 


2.5008 


2.3092 
2.8700 
2.8303 
2.3033 
2.35558 
2.51906 
222827 
2-2a7o 
222118 
2.4972 


ozs 


+28 


+28 


597.05 


397.958 
397.95 
507.65 
30T.9S 
307 .9S 
597295 
397 29S 
307.95 
4597.95 
397.05 


397.95 
397.95 
397.95 
397.9$ 
S97.9S 
397.95 
507.95 
397.05 
397.95 
377.95 


0.6368 


0.eeSy 
903373 


$.0108 
SeBtT9 
$7289 
5.8573 
$509! 
$4625 
5.370? 
$.2927 
5.2098 
S.12as 


eter? 
19S. 


&.627T 
4.7381 


Miolecudar 
weight 
M 


20.968 


26. $68 
29.998 


20.968 
26.568 
26.96% 
20.96% 
28.968 
20.968 
28,968 
26.968 
20.96% 
28,968 


28.968 
28,945 
26.960 
28.968 
20.96% 
28. 96s 
28.968 
28.96% 
20,908 
26.964 


28.968 
20,968 


20.968 


28.968 
26.964 
28.966 
28.966 
28,968 
23.966 
28.064 
28, 9h 
26.96% 
20.968 


28.968 
20.966 
28.968 
28.96% 
28.968 
26.968 
20.968 
28.968 
26.968 
28.068 


26.944 
28.96% 
26.768 
20. 7b4 
28.968 
26,908 
28.968 
28.968 
28.968 
28.968 
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; Accel 


Pe in 


9.7608 


9.7608 
9.7602 
27599 
9.7596 
° O.7593 

9.7890 
*.7507 
0.7886 
@.7581 
¥o7578 


9.7575 
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TABLE I..—Continued 


GEOMETRIC ALTITUDE, METRIC UNITS 


206850 
2.6058 


1.9310 


1.9009 
1.aris 
1.8823 
1201353 
1.7650 
1.7872 
1.7298 
1.7028 
1.6762 
1.6501 


6369.6 
6309.8 
6370.6 
6370.2 
6370.4 
6376.6 
$570.8 
6571.0 
6371.2 
6371.8 


6371.6 


6373.8 


0373.6 
0573.8 


597.95 


397.9% 
507.9% 
507.95 
307.95 
397.95 
397.95 
597.95 
397.95 
597.95 
597.95 


397.95 


597.95 


397.95 
307.95 
597.95 
397.95 
597.95 
SO7.9S 
397.95 
307.05 
307.05 
397.95 


597.95 
507.295 
507.98 
347.95 
359T.9S 
307,05 
397.95 
397.95 
397.95 
397.95 


397.98 
307.95 
397,95 
39T.9S 
397.95 
307.98 
307.98 
307.95 
5e7.95 
5¢7.%S 


397.95 
307.98 
307.45 
307,95 
307.95 
507.95 
39T,9S 
307.0 
S@7.9S 
397. 9S 


frequency 
vy, sec 


7.0895 
9.5300 


&.1070 
&.1720 


20.968 


26. 96s 
20.968 
26.964 
20.968 
26,968 
28.964 
26.968 
26.96h 
28.968 
20.960 


26.968 


x 


fees 


j 
j 
7 
7 
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TABLE I.-—Continued 
GEOPOTENTIAL ALTITUDE, METRIC UNITS 


Number 
density 


5.0602 + 8 
ui. 8602 
e.8eTs 
Stet 
&. 7396 
2.064% 
&.5025 
&.$206 
ht had 
4.3803 


Oe Sth? 


307.95 
397.03 


500.78 
598.87 


599.69 
399.70 


20.968 


20,96b 
28,%6b 
28.968 
20,968 
20.968 
20.908 
28.968 
28.968 
28.968 
28.96% 


26.908 


¥.bnee 
1.9206 


600.61 
800.70 


2.719% 
2.6789 


1,73) 
1.5960 


501.82 
uO}.64 


26.968 
28.968 


%.3031 


Beaty €01.70 28.960 
badele yO1,7° 28.968 
O.2926 001.08 6 
Be22nt 801,97 26.968 
wotST9 02.06 28.908 
600822 002.15 26.068 
BoO2TO 802.25 28.96 
3.96n3 a02.38 28.968 
3.001% aG2.83 28.968 


9.8399 802.52 20.968 


02.61 26.068 
602.70 26.064 
£02.70 26.068 
aO2.88 20.¢6 


802.97 28.084 
uO3.06 26.968 
603.18 26.068 
803.28 26.068 
O. F260 5.3200 6567.7 a03.83 28.068 


9.7266 3e27e? 6370.¢ 803.82 26.968 


#. 7268 803.52 20.968 
@.7260 803.01 28.968 
7257 865.70 28.96% 
9.72% 805.79 26.968 
0.7236 803.68 28.968 
9.7207 003.9F 28.96) 
9. T2ee 800.06 28.968 
9.7241 sOu.ts 26.968 


9.7238 228826 o.0768 8O8.2n 1,0Sae 2778S 26.968 
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TABLE I ~Continued 
GEOMETRIC ALTITUDE, METRIC UNITS 


frequency 
y, sec 


9.Tees $.9035 9 8 t.9180 - 7 20.9468 


$. 7880 $.0182 7.0365 
0. TeTT 0.9363 "0618 
0. Tete 8.0598 + 1802 
©. Part a itis 8.3385 
O. 7868 6.7098 6.8096 
9. Teer 9.6363 6.9834 
o. Peat be S682 5.7140 
9. Tease e.et32 4.03487 
Bo 7kSt Bazsy 8.9066 
®.Tesd t.8O7 e286 397.98 &, $406 + 6 9.13587 -~ 7 
.Taae 1-Ote7 $97.89 a. 2868 Fo 2885 
On. Tare 1.2906 $98.08 R218 05% 3 
ers T.P8Ie 398.17 | 8.5825 6.4467 % 
9. 7Rad 1.735e 398.26 | &,0071 9. Thee ve 
O.%eS7 1.7061 300.93 | 08,0227 9.9625 ; 
9. Teds 1.6768 5ed.uh | 3.0808 1.0063 - 6 
O. 7031 1.05829 398,53 ] 3.0070 1.0226 ] 
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4.3809 399,53 3.2781 1.2109 oh 
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1.3208 599.0) | 3.1280 1.2790 4 
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TABLE 1.-—Continued 


GEOPOTENTIAL ALTITUDE, METRIC UNITS 


Number 
density 
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frequency 


Specific 
weight 
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605.95 1.0006 4. fa2¢ 20.968 
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7032.8 ele.Té &.0405¢ $0205 - 3 26.06n 
7ont,8 17.25 3.9036 V.0S27 26.968 
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TABLE I. =Continued 
GEOMETRIC ALTITUDE, METRIC UNITS 
frequency 
y, sec 
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33027 | &. 7OS0 1.0662 2.5508 3.6771 
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sores o.0ua8 THeT.@ 1.2903 020.63 3.2281 28.968 
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gas? $.3585 7235.2 1. beer 422.55 2.0755 78.968 


TABLE I.~ Continued 
GEOPOTENTIAL ALTITUDE, METRIC UNITS 
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TABLE If.—Continued 
GEOMETRIC ALTITUDE, METRIC UNITS 


Particle | Collision | Mean free Me 
speed | frequency poth 
Vm sec] v, sec’ L,m 


Number 
density 
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weight 
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TABLE I.-Concluded 
GEOPOTENTIAL ALTITUDE, METRIC UNITS 
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to dure a 26.968 
1.005¢ 20.468 
o.e0re 26,968 
9. 1bee 28.96% 
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TABLE I. -Continued 
GEOMETRIC ALTITUDE, METRIC UNITS 


Accel 


due to Collision Meon free Moleculc 


gravity frequency poth weight 
y, sec’ L,m M 
tonred 2 @ | 2.6900 - & 
1.9275 2.625 
1.0578 5.5002 
1.309? 3.1908 
te2et7 9.39052 
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Weaiid Las 
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1.7016 $08.45 0290 
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1.0880 $05.55 1.1885 
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1.2002 301.02 1. 3065 
1.2052 309.89 1,80e1 
1.120% 306.06 1.5070 
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9.6060 +20 Jou, 36 t.7azt 26,908 
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aT $73.0 2.733 
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TABLE IL.~Continued 


GEOMETRIC ALTITUDE, METRIC UNITS 
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TABLE I.~Continued 
GEOMETRIC ALTITUDE, METRIC UNITS 


6 


Particle | Collision [| Mean free Mo 
speed | frequency poth 
Vimeel vy, sec” L,m 


901.06 1.306 @ t @.6Se 4 1 26,66 


raogon 
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16200 1sTOTS 000.1 1.308 60985 26.60 ! 
1939908 18atza onset 1.267 7.205 26.58 
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16000 193673 $32.4 1.085 &.801 26,88 
409020 lenaz2 756.8 1.052 8.908 26.42 
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aozcoo =| ves7t7 
yosoog | Werle 
zowooo =| 197655 
2oso0o =| 19854 
206000 | 199532 
207600 | zo0s7e 
208000 | 201808 
269000 | 202386 


203283 


1010.0 8.79% 


31S 7 2. °t.8 5.682 
1013.7 8.573 
115.8 babet 
1037.3 &. 36h 
3036.0 be2de 
POZ008 bo 167 
1022.6 BOT? 
$0ge.8 50979 
$OZbe2 3.80? 
3028.0 3.802 

#15 | 1029.8 3.718 

1633.5 


z10TTa 
2ut7es 


712639 


1965.6 
3987.3 


2essT3 WhaF.t 
2}asor 1650.8 
21$ee9 1052.6 
716378 1058.3 
217306 108400 
21025 10S 1.6 
ahenry 1089.5 
220108 8061-2 


221035 
221987 


1062.9 


1oe8.7 
1066.0 
106T.% 
$068.8 
j Vo7G.t 
+O71.5 
1072.9 
078.2 
107866 
1076.9 
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TABLE I. -Continued \ 
et ray es GEOMETRIC ALTITUOE, METRIC UNITS \ 


2n0ago 2306 
2.9900 23%6 


2secen 346358 
ast 


36 
#2 


259660 2neese 1103.8 


2¢0000 anorea | 9.05) 7.280 -16 2.038 695 | 1905.5 1.330 0 0 O.307? 6 2 
264000 250TOs | 9.008 1.425 1.993 110608 4.305 6.75 
242000 251620 | 9.008 6.973 1.¢5s V10?.? gal 6.648 
2465000 2825 | 9.043 6.826 1.646 1109.0 $.257 8.820 
264000 253870 { 9.080 6.464 1.078 1190.8 re 6.998 
265500 250502 | ¥.037 6.580 teat Hite? 1.201 9.976 
255313 | 9.038 6.b03 9.805 1493.9 1,18y %e 359 
247000 356255 [| 9.632 6.208 b.7T0 11)e.3 Veter 9.565 
260000 257185 | 0.028 On 13? 1.736 Its. Vo1ed 90 73h 
269000 2spo07e | #028 6.009 1.702 Whee 1.928 9.927 
270000 zseeee | 9.026 5.004 ~80 44669 015 | tiGe2 1.105 « 0 W012 43 
279090 250918 | 9.025 5.762 1.037 H1tG.S 1.085 1,032 
472000 260856 | 9.018 Sobh2 1.605 1120.8 1.065 1.082 
275000 269755 | 6.015 5.526 1.575 112201 1.066 1.073 
278000 2e26Ts | @.015 Soutz 1.585 112308 1,027 1.094 
275000 2638%8 | $.010 $.300 1.508 Whe? 1.009 tots 
2746060 2ousiz | %.007 5.402 teva 1126.0 4.907 ~ 1 10 U8? 
277000 265630 | 9.008 5.006 1,458 Wa7ed 9.731 1.989 
270000 264589 | 9.002 6.902 1ouS) 1128.6 9.558 1.08) 
279000 267206 | 8.999 4.800 1.80b 4129.9 9.589 1.206 
240000 2eales | @.006 &.78)) 10 Lea?? 495 | 8130.2 90229 - 1 t.a2r «8 
221000 26930) | 8.978 6.604 1,982 1132.5 9.000 1.250 
222000 270018 | 6.99! &.$90 1,326 1133.8 8.901 to27h 
283060 270935 | 8.988 wae? 1.302 U9135e1 8. res 16298 
264000 27185) | 8.088 &hOT 1.277 V13d.8 6.505 1,323 
205090 272747 | 6.983 Cres) 125 V37.7 Oo 4b3 1, Se? 
284000 273403 | #.980 wo232 16233 1158900 8.296 1.38 j 
287000 27e599 | 8.977 be thb +0208 $180.2 B.153 1.369 4 
7 -- ==" = 288600 275516 | 6,975 8.005 1-196 Vet. 8.012 125 
209000 | 270829 | 6.972 3.908 1,168 Vim2.8 7.67 Vous? j 
os? 
290000 a7tseh | 8.969 3.905 =10 VadeS vIS | Feel 7.738 - 0 1,076 + 3 
291000 270258 | 9.967 3.026 1.922 Vese8 72606 1,508 : 
202000 270072 | 8.948 36753 16902 $1ao.6 TohTO 1,586 
2¢5000 200086 | 8,96! 3eb7e 1.082 WteT.9 7.549 1.582 : 
2es¢a0 281000 | 6.956 5.407 1.062 $169.2 7,226 1.891 1 
245000 201993 | 8.956 5.556 1.083 1180.5 Palos 1.620 z 
294009 262826 | 8.955 rey yg 1.02% VISt67 6.98) 1.659 4 
297000 2038739 | 8.950 3.800 1.006 1353.0 6.868 1.980 t 
298006 298057 | 6.948 3.53% 9.BTT oly 1 F1SR.5 reeryy Pio 7 
299000 285Se6 | 8.985 Se2e? 9.703 1185.5 60635 1, 7%e2 i 
300000 266076 | 6.942 30208 -10 9.520 Oty | THSb08 o.S2e = 1 1773 0 3 t 
302000 zeazse | 8.037 3.066 @.201 1956.9 6.311 16836 4 
308000 290121 | 8.952 20971 6.806 V61.6 4.106 1,901 s. 
306000 200982 | 8.926 2.860 6.583 4463.0 5.908 1.968 4 
| 308000 203762 | &.92! 2u7Se 6.202 1165.4 real 2.039 ; 
340050 295881 | 8.916 20643 6.075 1167.2 5.33u 2,909 { 
: 312030 297509 | 8.950 20556 York 1409.2 5,358 2,062 5 
t 314000 #99215 | 8,905 Zeha2 T,aQ2 1170.2 5.587 2.758 { 
i 396006 S0105t | @.ee =; 2.572 7.252 VITSe8 $.023 2.226 i 
: 316000 502805 | 8.008 2.206 6.992 VITS.& ue 68S Zane : 
i 3200060 50e6S9 | 6.689 2.200 ~ 16 Ao7O1 ete f b977,5 eeyh2 - 1 2.499 6 3 
¢ 322000 Was?) | 6.003 2.12% 0.538 $479,5 4 $65 2.508 
: 328000 yoaze2 | 8.876 2-048 4.328 1964.5 a. 423 2.671 
328000 310002 | $."75 1.978 tie 1183.6 206 2.762 
328000 gnigat | 8.06 1.965 5.919 1165.6 ae 1S6 2.056 
330000 S1STOV | B.86? 1.37 $0827 VAT 8.626 20950 
332000 S13ste | 0.857 woP2 SoSu3 4580.7 3.904 3.088 
; : 3350000 317322 | 6,042 1.9%0 5.385 W817 3.78h 3.5ae 
o 336008 310127 | @. Ree 1.650 50198 1193.7 $2870 3.253 
i 358000 320080 | @.an) 1.503 5.028 | ese 3.559 43,949 : 
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TABLE H.—Continued 
GEOMETRIC ALTITUDE, METRIC UNITS se fat t aa 


Accel ; 
Specific 
j_atitade due to weight 


fovit i 
1Z,m{H,m aad w, kg m*sec"*® 


Number = | Particle Collision Meon free 


density speed | frequency 
n, m* fensecl v, sec” 


9, msec * 

540006 S22733 | 0.080 1.$37 -10 a. 869 oth Vt6T.® te4$2 = 1 4.870 © 3 

i §42000 326550 | 8.850 v.bee werts 1199.8 Se Sud 3.563 

F gueCo0 $26355 9.025 PLE) e567 1201.8 S.209 3.6096 

H 344000 320134 $.a20 4.503 &.82e 1203.8 3.182 date 

i 3uacoo 4290352 6.815 1.336 a, 20e 1205.6 56089 5eOe2 

| 380 200 g3:72¢9 6.409 1.2906 eithy 1207.8 20969 4.068 

, $52600 933525 { @.808 ?.2e? 8,828 1209.8 2.882 &,t? 

i 344096 S35570 S749 1.208 3.904 120tB 2.798 =,35! 

i 444006 S37 tbe 8,79 ¥. dae asta? 1222s 2ePts % 868 

j 388000 530907 | @.768 1.925 e60es. 3.80% 1815.8 2.638 6.609 

i 360000 saGary yates 1.087 +18 $6330. 3.55% ole anya? 2,902 ~ 1 e.9Se 6 8 

f 392090 342893 6.778 42053 $6556. Soba f20e.F 7. a8s &.005 

H 366600 senzre e.7ts loGib aati. 4.342 1a2t.? Zoert 5.038 

H 366000 36068 6.7ee e820 ~t1 oToeT. 3.202 1223.7 2.586 S.2he 

if 168000 387686 | 6.762 9.0 47324. 3. bes 1225.0 2.20! 4.373 

b 370060 ShQbRZ 8.757 bras ty ites. 3. G54 t22Teb Var oni 5.958 

i 372000 351627 8.7$2 6.882 67637. 22960 1229.6 2215s 

t 378000 a5S2t2 o.7e? 0.592 anoee, 2.872 123405 100P8 

{ 376000 3546995 e.7et 6.313 oa55i. 2.%a7 4233.5 2.055 

378000 3aserr? e.73e 8.083 694608. 2.706 1235.8 1.976 O.205 
380000 $56559 a.7st 7,703 -91 06006. 22626 4th 1237.8 1.926 = 1 oeu33 6 8 

fl 35820660 360330 8.726 16933 ari 2,550 123963 1.670 O.826 

| 3a6000 362118 g.42) T.29t 69302, 2.0td W2et,3 1.019 6.825 

' 306000 363896 B.Tts 7.058 overt. 2.008 Vou 3.2 1.70? 7.028 
$80000 305673 @.740 6.833 69900, 20335 1295.2 ¥.7ai 7.257 

Sg 390060 3eTeng | 8-708 ole T0158, 20267 Yaar YTS v.85) 

' 3592000 369223 @.700 o-ao? 70018. 20202 1269.0 9.628 v.eTt 

4 yencoo | s7oeer 4.605 6.265 70078. 2.360 1251.0 1.506 7.896 

i 396000 372770 6.690 $2010 70938, 2.079 1252.9 1.582 8.127 

he 390000 S?aSh2 8.685 $.822 TII98. 22020 $254.8 12500 0.366 

‘ woooeD 37ro3s32 | 8.479 Sobhy -3t TNS. 1.963 eth 1256.7 te8O60 - } B.60r + 3 

‘ ad200¢ 37a0n2 8.675 $0668 TieTd, 1.909 1256.2 1,022 8.85! 

WOBDOS, 379850 0.669 $6502 71088, 4.856 1259.8 1.365 9.101 

: 600000 381648 0.664 = Sota 720039. 1,806 1269.35 1.S$8e@ 9.357 

i 803000 383866 1 0.65¢ 1.96 y23te. | 4.756 1262.8 9.393 9.019 

: e10000 365150 | 8.65% ws BS6 72845, 86709 1268.3 12279 9.808 

: w12006 346918 6.60% 6.691 712769, 1.662 1265.8 T6265 1.636 « & 

; 418000 soaery | @.tue &.550 12948, V.6N7 V26763 4e213 r 1005 

t & 16000 390uwO | 8.458 beth 73160. 1.$7% 1266.6 1.962 1,078 
419000 S@2201 | 8.033 both) TSS9O. 1.531 1270.3 4.95) 1.103 

| &20006 593061 | 6.626 | &L1S6 Tt 73603. Ph 1271.8 1.922 = 1 1.134 of 

| €22000 3OS720 | 8.423 #033 72029. 1ee50 1273.3 1.093 4.365 

; 426006 397878 6.618 3.913 THON, Vent 1274.8 14.065 1.907 

‘ 426000 599235 | 8043 507908 Teda3. 1.37% 1276.2 $2058 ¥.230 

ie 426000 4009971 8.608 3.687 Tene, 1.337 Va77.? VoOt 1.265 

: 4630000 HO2Ted | 0.003 $579 Teage. $.302 1274.2 9.858 +2 9.298 

! &52000 &ObS06 8.8068 3.87% 7H9 16, 1.268 1200.7? 0.4090 0.333 

i &3R000 606253 | 6.543 3.373 T5453. 123% 1262.2 %. $66 1,30 

a 839000 sog005 | 8.568 43.278 78352. 4.292 426357 Ot 3t “$-8O6 ~ ee 

\ 438000 wO9TSEe 8.583 3.030 75870, Veths 1205.3 6.901 1.een 

460900 uF1$06 8.577 3.0808 +1? 75789. Veh oth 1206.6 6.078 ~ 2 1.483 + & 

4 be2000 413255 | 6.572 2.999 76007. $0910 3288.3 8.862 40522 
eue000 815002 8.507 S993 Vo2zz4. 1.081 1269.6 8.251 1.$63 

! &hO000 B16THD | 6.562 2.030 Teass. 12083 1241.0 8.066 1.605 

' 4648000 418895 8,557 to 7he 70665. 1.026 ¥292,5 7, 0b6 Vebe? 

i §$0000 B20260 6.552 20679 76005, 9.991 of3 1206.9 7,652 1.691 

if &32005 021903 0.547 20598 TT1ds, 9.733 1205.5 Teebs 1.736 
858000 B23720 | O.Se2 2.521 P7325, Goes 1296.9 7.200 v.782 

\ 854000 baSee7 | 6.557 2.556 17583, O.2e0 riz Th) 7,100 1.028 

{ 450000 w27208 | 8.$52 2, 58s T7705. 9.003 1200.8 6.027 1.are 

| 560000 428908 | 8.527 2.3te -0t T1066. BeTTS 693 1503.3 @.758 - 2 1.926 o & 

A 842000 830686 @.522 - 2.2u% e207. 8.550 1302.8 6.395 t.076 

{ hand00 wd2e2e O07 20tRe Tee28. 6.343 V3Qu.2 6.835 2.628 

: 446000 #30100 O.582 2.125 78450. 8.32) $305.7 0276 az. Cao 

" &ga00c 435896 @.$07 22066 TaeTt. rote V307.? e.lae 2elde 
870000 @37630 | &.$02 2,009 renes. T.Tte 1308.6 5.076 2-190 

‘ 472006 w39366 e.nor 144838 79315. 7.522 1310.0 $.832 20286 
&76000 ub lOo4 6.892 1.069 7T¢S37. 7.333 Wited 5.692 2.50% 
876000 6u2828 a.sar 1, Ga? T9780. Te dne V512.9 5.556 2.563 
wTecde wausse O.8a2 1.7% veees. o.070 13te.b Se423 2eh2h 

: ba000G bee2e? OAT? 1.7hP -9) #0294. O.TOe 203 1335.8 $.203 - 2 2.566 6 & 
e200 buadte O.872 1.68% 80529. 6.627 W3t?.3 Ste? 2.500 
4ancad waeras Ober Voss 00652. 6.862 1518.7 $.0e8 Zebth 

; §aa000 K51bb9 fold 4.606 a0874, @.592 4820.2 892k 2.68) 

‘ 469000 B53195 @.8S7 1,$65 #1100, othe VW21.8 &.808 2-7ae 

‘ 390000 asaere | €.453 1.522 a132a, $.90% 1323.0 we Oen 2.819 

: 692000 b$oeuz 6, ues eae) eisee. Sohne V32a.5 &,.$64 20890 

\ 69000 898305 | 6,403 beat } BrT2. 3.763 $925.9 4e7S 22985 
496600 860066 0.438 1m OR aleer. $.563 1927.3 &. LTO 3.087 
&99000 wathoe | &.n38 4,585 82222. $2826 1320.8 o.266 3.188 
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TABILE I..-Continued 


seen: 


GEOMETRIC ALTITUDE, METRIC UNITS 


ante 
$306.8 


av7Tro2 
290ael 


$o10¢e 
S02795 
S0ba90 
$0618s 


1366.3 
1367.1 


9064. 1.607 


1375.2 


1376.1 
1576.7 
1377.3 
VSTT.9 
U3576.5 
1379.90 
1379.6 
1300.2 
3366.8 
1384.8 


$301.9 


138702 
1367.8 
13 


1303.0 


TABLE I..-Concluded 
GEOMETRIC ALTITUDE, METRIC UNITS 


Meon free 
poth 


Collision 
frequency 


b 
saccoo | sevavz | a.on7 1.907 12 v2 | ages.s 
se20ce | 399532 | 8.003 1,865 1300.) 

aenccg | 601172 | 0,058 1.023 1300.7 
geocce | eozest | 6,050 1.768 tes. 

608000 | sonnne | 8.029 1,7h3 1305.8 

rocco { soeone | 9.025 1.705 119808 

q e72000 | ao7?a2 | 6.020 teat 159700 

| e7scoo | soessr | 8.005 1,630 

afeon0 | etoees | a.ott 1.659% 

stacce | atzezs | 2.00% 1.539 

#80000 StazSt | 8.002 4.525 -12 

eezoco | 41sene | 7.997 1,692 

! saeoce | ertsie {| rises 1.659% 

} s8e0to Or9rNe | Poe 1.827 

eascoo | 670777 | 7.088 1,395 

L @90000 | s220cs | 7.977 1.365 

692000 } 620032 | 7.97%. 1,335 

t en000 | a25e3e | 7.470 1.306 

: asetes + errzes | t.404 todo 

| aoacco | azavor | r.eet 1.280 97300. 5.085 1eoe.s 

| | rao0c0 =| #30580 | 7.950 W223 -12 TELS $.72@ 942 | 1805.0 

[ 

} 

| 
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Table fl! 


SOUND SPEED, COEFFICIENT OF VISCOSITY, KINEMATIC VISCOSITY, AND 
THERMAL CONDUCTIVITY 


Matric Units 


" Norg: A one- of two-digit number (preceded by a plus or minus s(gn) following the initial 
entry of each biouk indicates the power of ten by which that entry and cach auccoedts g 
1, entry of that blook should be multiplied. A change of power occurring within & 
i block is indicated by a similar notation. 


| 
E 
( 
' 
f 
t 
i 
k 
E 
t 
i 
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as TABLE 
GEOPOTENTIAL ALTITUDE, METRIC UNITS 


Altitude ie Coefficient of viscosity Kinemotic viscoaty Thermal conductivity ; 
Ht, lad ” . 


k 
K, fos] Z, m Sarund ‘ + k, a if 
8 beet mm sag SPRY" rc) 
: $400 | -0eve | 250.972 o.eerar- 1 6.050 ~ 1,oveze « 6 ; 
E ade | ~adee | £40. 700 e.9EtTs 6.4581 1.006851 
i 0666 | ~abde | $40,008 4.93055 6.6082 Y.007398 1 
~00oo | summa | 998.R26 6.94106 6.6462 1.09035 
wnege | cares | tsecaee +.00se0 4.6303 1.00837 
wa teo Pee | 990.001 7.01083 rity 1.o0n99 
j ~uloo | “oe? | S97. aTe 1.09500 o.aues 1.09382 1 
j -6aSe ~bbn? 1 597.660 Lh FGiGe baiae 1.00766 7 
E weed | <egeT | SOT. St8 1.00479 6.6068 vores i 
Hl onggo | «ater fo ss7. 351 Pe Eas Pebited 6.0067 1,ov0R8 i d 
~hige | -ener | $57,000 taTror 0 TUSTIO mE s.50ae - 6 t.oeso 5 6 j 
j ~BASO [ -dee? | 3560005 ». 10760 0.3088 1.08852 { 
~hagg ~hiet | SSe.tez 7, 085s 8, 5624 +. 987$a j 
E setio [ -atey | 354.50 regteae YS Ya7-) $.00086 ’ 
: +6900 | A797 | SSé.ete To2eod} asito 1.00557 i 
: =0296 | ~t20r | 8900239 Te2bbue a.sast 1.0885¢ q 
t oars | autet | 40.596 raed? 6.5991 1600364 ; 
3 ~bIS3 | -bleF | S$. r.S1900 6.5532 1.09263 t 
3 “e1e0 | ~noer | $$8.402 Te SN506 6, Set? 1.00 bes ' 
~00se | -seur | 545.099 157208 o.5ets 1.00006 { 
-ncoo | =aep7 | ass.g0s resears=~ 1 | 6.5983 - 6 | 1oreee a 0 } 
~Sase ~$0ed | 955.03) Tohagss 0.5208 r.orero 5 
-H0 | -3806 | 35.007 TobS269 6.5230 worry 4 
~850 | -S608 | 380. Pas r.urose 6.5175 1.07675 i 
=800 | -2796 | 550.570 7.80075 O.5105 1.07STs 3 
~ttte -HPee | $50,305 T.99807 6.9055 V.O7ers ij 
+2706 | ~4408 | 350.210 7.90051 o.0006 V.O7377 ; 
~3480 | -3408 | $50.02 7.58900 6.050 baorare 
- -3800 | 335.601 r.elere 6.0ar? $.07180 i 
~358@ | -Ssa8 | 353.087 4.00000 Voter Tiomnel onalr 1.0roR! i 
~s4e@ | =3000 | SSs.0r2 1.00022 161207 1,67257 ~ 1 o.ursr ~ 6 1.00083 6 0 
~1080 | ~Sebe | 899.207 $6 1.70086 6 mOe7 1.06008 \ 
3000 1.72000 6.uase 1.6eree 
~ 3356 Vo7H728 4.0578 1.00607 ' 
=53900 1.70571 6.6510 1,00568 : 
~11 Toons 6, use 1.08089 
~3200 T.0n307 0.0369 +o00301 
~3i99 TeO7T106 o.6 939 1.00292 
=3300 7.90008 o.u2re 4.06005 : 
~5088 1.1580 resors era 1.00098 
~9000 arr) 7.95902 - 1 o.6I9e + & 1.08905 ¢ 0 
~2080 $40) 1,05808 
=2veo 6.8059 V,OSTor : 
~atte 6.5976 1,09606 . 
~20t0 6.3919 4.05506 i 
~atto 6. 8059 1.0500 : 
=2106 6.5799 1.05801 A 
~2690 6.3759 1.0530) : 
4 3 6.3479 1.05202 : 
i ~25%0 6.3619 ’ * 
r -3300 -) 6.9580 - 6 1.05008 + 0 : 
k »2eso b.3eee 1.06905 
k =3800 6.3050 1. 0680$ i 
k 329% gave 1.06706 
f -2900 a.33ie V.0eede 
i -2250 6.3258 1.08507 
4 +2200 o.5108 1.0mOs 
b ~21% r 6.3138 1.00800 
k =2100 | -2009 | 306.261 6.3078 1.06200 
r ~70%9 | -2000 | $00,078 0.3018 1.0m 109 
: 2000 | ~s000 | 307,685 Pan) $.29$7 - 6 s.o8ooy 6 6 
: =$059 | =3008 | SUT. 608 6.2007 9.03010 
t 1000 | -tee9 | Sa7,.510 o.2037 1.08810 
‘ 1080 | -1009 | 907.322 o.21%6 Y.O39P11 
1800 | -0799 | 307, b3e o.2T16 1.05611 
q -1790 | 1950 | She, tee 6.2450 1.05511 
, ~4t60 1700 | 3u6, 7S? 6.2595 VeOgent 
f ~1680 | ~1450 | 3n6,5e9 6.2555 VOUS) 
=1000 | -1000 | 326,380 o.20%% Vo05292 
f -195@ | -1550 | See, te2 8.07207 oto be VeOStE2 
: -800 | -1800 | 5as.003 0.90305 - 1 O.2983 ~ 6 1.09022 6 0 
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TEMPERATURE, PRESSURE, AND DENSITY 
English Units 


Nors; A one- or two-digit number (preceded by a plus or minus sign) following the initial 
entry of each block indicates the power of ten by which that entry and each succeeding 
entry of that block should be multiplied. A change of power occurring within a 
block is indicated by a similar notation, 
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SOR EEMTETL eaegr as tee 


T,°R 


865.178 
568.021 
hon. nOh 
46s. 106 
463.751 
863.395 
465.038 
862.681 
862.325 
561.968 


861.611 
861.255 
400.898 
860.582 
860.185 
839.828 
4S9.0T2 
R590195 
458.759 
458.802 


858.085 
u57.689 
857,332 
436.975 
856.619 
456.262 
455.906 
455.589 
835.192 
458.636 


45u.07? 
56.122 
$3,766 
853.800 
553.053 
852.696 
452.339 
451.983 
8$1.626 
851.270 


850.913 
850.556 
§50.200 
aud, 803 
he, 006 
409.030 
uaS.775 
weB.0IT 
4h6.060 
407,703 


el. 3e? 
866.990 
886.638 
beo.27T 
455.920 
R&S.568 
865.207 
eee. 850 


S85.781 
BO5.u26 
4b3.067 
ez.7ht 
bb2.3558 
5e1,998 
Nel.6e) 
bal. 28e 
460.928 
eeO.S7t 


4eQ.218 
439.858 
& 59.50! 
859.185 
438.788 
436.831 
838.075 
SST.718 
W57. 382 
&37.005 


Temperoture 


=) 
: pvc [am famm] & | 


3-$08 
5.151 
&.79n 
= .838 
&.081 
3.725 
3.368 
3.011 
2.655 
2.298 


1.91 
1.585 
12228 
0.072 
0.515 
0.158 
70.198 
-0.£55 
“0.911 
71.268 


-1.625 
71.981 
72.358 
-22695 
-3.05) 
~3.808 
=3-T6h 
o8. 521 
~h.878 
8.838 


S290) 
75.587 
-5.908 
-6.261 
-bobI7 
~6.9TR 
-7.331 
7.687 
8.086 
78.800 


-8.757 
“9. 1t8 
“907d 
=9.827 
~10.188 
-10.580 
-10.897 
11.253 
=11.610 
-14.967 


~15.533 


-15.889 
-16.286 
=16.005 
-36.959 
~17.516 
th .672 
-18.029 
- 18.386 
-18.7u2 
-19.097 


-19.856 
19.612 
-20.169 
~202525 
-20.682 
721.239 
724.595 
-21.952 
-22.306 
7222665 


TABLE IZ.—Continued 
GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


-1e.718 
~1e.0l6 


715.018 


35.3512 
-35.590 
~13.709 
718.907 
16.105 
716.303 
-16.501 


= 18.680 
18.879 
-19.077 
-19.275 
-10.873 
-19.67) 
719,869 
-20.067 
-20.265 
-20.863 


"20.662 
20.860 
-21.058 
~21.256 
~21.858 
21.652 
-21,820 
722.088 
“220387 
~22.885 


722.688 
-22.881 
723.039 
-23.237 
“23.835 
723.633 
225.832 
-28.030 
26.228 
~2b.426 


+26.628 
726.822 
-25.020 
“25.218 
“25.816 
-25.615 
723.615 
26.018 
-26.209 
~2e 2807 


726.605 
726.805 
~27.001 
27.200 
727.398 
=27.596 
~27 279 
-27.992 
-28.190 
26.568 


-28.586 
-28.785 
26.985 
-29.981 
29.3579 
-29.577 
~29.7TS 
-29.973 
-30.171 
- 30.369 


S.716t9 
3.69529 
5.67226 
S.AN9a) 
3.62663 
3.60393 
$.38790 
3.5505 
3.33626 
$.51385 


$.89152 
$.86925 
S.eeyO? 
3.2095 
5.8029) 
5.38098 
$.35908 
3.35722 
5.31586 
$.29576 


5.27207 
5025068 
5.22817 
Se2077T 
5.18685 
3010519 
5. 18ao1 
5.12290 
5.10185 
5.08068 


5.05908 
5.03915 
5.09838 
BeP9TEE 
&.9TT04 
8.95051 
8.93602 
8.91560 
&.89525 
b.OTNO7 


&.8587S 


&.77RSS 
&.TSRTO 
reel 
B.7I5IS 
&.695R? 
&.O7SH6 


&.65632 
§.63085 
e.GlTas 
&.59809 
&.S785) 
8.35960 
w.S808S 
&.S2937 
&.30255 
&.BSEO 


&.uOeS) 
&.8h568 
%.82692 
& 80823 
&. 36960 
8.57103 
&.35253 
&. 33809 
&.StST1 
&.29739 


w.27918 
%.26096 
W.282835 
&.22e77 
B.206077 


w.TITOY 


Pressure 


$8 


1.67362 
3.66827 
1.66158 
1.65888 
T.d8Bl6 
1.66150 
1.63866 
1.62628 


1.62168 
1.61507 
4.60852 
1.00199 
1.59548 
1.36099 
1.28252 
1.57608 
4.96966 
1.56325 


1.55487 
1.35053 
VeoSHRIT 
1.93785 
1053156 
3.52828 
1.51903 
4.39279 
1.30658 
1.50058 


1.8982) 
1.86606 
t.eales 
7382 
1.86075 
1.80366 
Y.bS7O! 
$.85156 
1.08357 
1.83956 


to.e5361 
1.82766 
Ve.e2i7s 
1.89562 
1.809035 
1.20h06 
1.39821 
1.399236 
b. 38657 
1.36078 


1.37801 
1.36926 
t.36353 
1.35762 
1.35212 
1.356685 
9.58079 
1.335316 
1.32958 
1.32395 


1.31837 
1.31201 
1.30727 
V.SQUTS 
1.29625 
1.29076 
1.28330 
1.27985 
V.27ees 
1.26902 


1.26363 
1.25826 
1.23291 
tecers? 
1.28226 
1.23696 
1.23168 
1o.226a2 
V.22016 
1.21595 


$.663n2 
3.62071 
3.39809 
3.57553 
5.55305 
3.53068 
3.50831 
3.88608 
3.86386 
3.88175 


S.uI9Tt 
5039773 
$.37566 
5.35401 
3.53226 
$.31057 
3.28896 
$.26Te2 
5.28596 
5.22856 


$.20323 
$.18197 
$.10079 
135967 
5.18863 
$.09765 
S.0767% 
5.0559) 
$.03508 
S.01uea 


3.99361 
&.97828 
6.95276 
8.95255 
e918 
&.89169 
67107 
e.85132 
&.63t28 
&.8tt22 


&.79127 
aeTTise 
&.TSIS7 
we?3182 
Lrearacy 
&.469252 
e.67297 
8.835469 
&.65807 
e.6ter2 


4.595N3 
&.5?a2t 
8.55705 
eaSSTIG 
a.51698 


B.b2R77 


&.bOONS 
8.38755 
8.36708 
%.35058 
&.33220 
e.31567 
&.29561 
w.2TTal 
&.25927 
&.28120 


We22519 
&o20528 
&. 18735 
8.16952 
bo.ISt76 
uo13805 
w.ttée) 
6.09885 
&.08131 
8.06388 


&.8120 
Teast) 
8.760? 
eo 765) 
uo Ta96 
&. 7380 
&.7165 
&.7031 
&.687? 
6723 


4.6570 
Bohn? 
be 6268 
BoON12 
n. 5961 
&. 3809 
6.5056 
&.5508 
4o33S7 
&.5207 


6.5058 
b.8909 
BoST60 
beuO12 
bebhoe 
mem3te 
169 
©8022 
&. 3676 
8.3729 


6.3588 
&. 3836 
&. 35293 
be ttee 
&.3005 
22801 
we2TOT 
a.25Te 
bezest 
6.2289 


eo21e7 
6.2005 
&. 186% 
&.1723 
ne 1582 
we Teh? 
&.1302 
wells 
8.1028 
4.0885 


&.0ThO 
&.0008 
&.087) 
8.03555 
8.0196 
8.0060 
5.9923 
5.9787 
329652 
5.9517 


3.9362 
3.9207 
3.9013 
3.8979 
5. BRS 
5.6713 
5.8580 
3.8808 
5.0536 
5.8168 


5.8052 
3.7921 
5.7791 
3.7600 
3.7330 
3.780) 
3.7271 
3.7183 
3.701% 
3.6886 


6.2028 
6.2719 
Oo25Vh 
6.2510 
Go2107 
6.1908 
6.1701 
6.1899 
6.1298 
6.1097 


6.0896 
6.0678 
6.0897 
6.90296 
6.0099 
5.9901 
$2970 
5.9507 
S$.9311 
Sothys 


5.6919 
$.6726 
5.6530 
5.0336 
5.81a2 
5.7909 
So1tS? 
5.7565 
5.7374 
S.7182 


$.6991 
5.6801 
3.6612 
5.6825 
526238 
3.6006 
5.5858 
5.5071 
S.SeBh 
3.9298 


5.5002 
See92T 
Soe luz 
$4558 
Sob5Te 
S.uto) 
3.8008 
503826 
3. Sbbh 
5.5862 


323281 
5.3909 
3.292) 
S.2781 
$.2562 
3.2383 
$.2205 
$.2027 
3.17850 
S.1673 


S. 1807 
3.0521 
SoT1NS 
5.0970 
5.0796 
3.0622 
5.088 
$.0275 
320102 
§ 29930 


b.9TS6 
&.9587 
916 
#2926 
&. 9076 
% 28906 
w.O797 
8.05469 
©6800 
&.8235 


1s0co 
iva 
1S .0 
18306 
154800 
15500 
15600 
19700 
196"S 
12900 


16000 
61C0 
we2to 
Vere. 
V6KE 

16500 
16600 
16700 
16800 
16900 


17000 
17100 
17200 
17300 
17400 
17500 
17600 
V1TT06 
17600 
17900 


16000 
18100 
18200 
38300 
14400 
16500 
18600 
18700 
18800 
18900 


19000 
39100 
19200 
19300 
19400 
19500 
19600 
19700 
19800 
19900 


20000 
201900 
20200 
703500 
204C0 
20$00 
20600 
20700 
200800 
20900 


2tocc 
21100 
21200 
29300 
21aco 
21500 
21600 
24700 
21800 
21900 


22000 
22400 
22200 
22300 
22800 
22500 
22600 
22700 
22600 
22900 


Altitude 


14989 
19006 
19189 
19249 
15589 
15468 
1S"58 
156488 
1s788 
15888 


15988 
16088 
oar 
16287 
16387 
16467 
16587 
6687 
16786 
36886 


16984 
7086 
17186 
17286 
17365 
7kas 
17588 
reas 
(778s 
17885 


1798 
e086 
1818s 
628% 
19388 
1ea8y 
16563 
18683 
49785 
18683 


18983 
19063 
19182 
$9262 
19582 
19682 
19582 
19681 
197el 
1968) 


9961 
20061 
29180 
20280 
203860 
20680 
20580 
20679 
20779 
208679 


20979 
21079 
211?a 
21276 
21376 
21878 
21576 
21677 
2irry? 
2147? 


21977 
22077 
22176 
22278 
22376 
22476 
22576 
22675 
227ts 
2267S 


Temperature 


665.216 
On. 6460 
bo. 508 
bone. thd 
W649. 792 
4O3.636 
463.079 
462.723 
&h2.36T 
462.011 


861.655 
861.299 
460.983 
460.567 
460.231 
459.875 
559.519 
59.063 
858.807 
456,851 


458.095 
e57.739 
457.363 
857.027 
456.671 
456.515 
855.959 
%55.602 
455.246 
SSn.890 


558.558 
bSe.t7T8 
433.622 
433.866 
WS3.110 
&$2.755 
452.390 
4$2.083 
451.687 
STL 9351 


wLO.975 
&$0.619 
¥50.263 
wh¥.907 
649.551 
BA9L19S 
e468. 839 
WhB. 885 
weB.t27 
wer.rri 


we7.e15 
eh?.059 
who. 703 
W4O.3LT 
WNS.9GT 
#h5.636 
645.2860 
Rha. 92% 
bub. 568 
hee 212 


845.856 
683.500 
B83. the 
e42. 788 
&e2.u32 
be2.077 
ee1.72) 
681.365 
&%1.009 
680.653 


ee0.297 
830.981 
839.585 
439.250 
438.876 
&$8.516 
% 58.162 
W37.806 
&37,650 
&37.095 


TABLE IZ.—Continued 


GEOMETRIC ALTITUDE, ENGLISH UNITS 


Pressure 


: ; prc] am fem] & fewer] 


5e5K6 
$2190 
b.85e 
e478 
4.122 
5.748 
3.90? 
3.083 
2.697 
2.38 


1.985 
1.629 
1.273 
0.917 
0.561 
0.205 
70.151 
~0.507 
~0.563 
1.259 


-t.575 
-t.931 
-2.287 
-2.683 
- 2.999 
-3.355 
-3.701 
—%.068 


-6.915 
~Te2Tl 
-7.627 
“7.985 
-B.339 


6.695 
“9.051 
9-607 
-9.763 
~10.199 
-10.875 
-10.831 
~1t. ar 
11,503 
11.899 


712.255 
42.611 
-12.967 
713.523 
~ 15.679 
-1e.058 
18.390 
Ih. Tho 
~15.102 
~ 15.856 


~15.818 
-16.170 
~16.526 
-16.882 
-17.258 
-17.595 
~17.909 
-16.505 
- 18.66) 
~19.097 


-19.575 
19.729 
-20.085 
-20.880 
-20.788 
721,152 
-21.508 
-23,868 
722.220 
722.575 


16,697 
- 1a. 89% 
-t5.092 
- 15.290 
-15.888 
- 35.686 
-15.66% 
+16.081 

16.279 
-36.877 


-16.675 
16.673 
07.071 
-17.268 
~17.666 

17.668 
2862 
- 18.060 
-18.257 
-16.855 


-18.653 
-18.651 
-19.089 
-19,2%6 
~19 ube 
19.642 
-19.680 
720.038 
720.235 
-20.833 


7-20.03) 
-20.829 
721,026 
“23.22% 
-21,822 
721.620 
“21.817 
722.015 
-22.213 
“22.801 


~22.609 
"22.806 
725.008 
“23.202 
725.800 
723.597 
-23.795 
-25.993 
-2u.191 
~26. 388 


-26.586 
~2u. 788 
-26.982 
“25.379 
-25.577 
-25.575 
725.772 
-25.9TO 
-26.168 
726.366 


-26.303 
26.761 
-26.95% 
~27.NST 
~27.358 
-27.552 

27.750 
-27.9uT 
“26.185 
-28.383 


-26.520 
-26.738 
-28.956 
~29,038 
29,551 
-29.529 
-29.727 
29.920 
430.022 
- 40.320 


5.72068 
$.69770 
5.67880 
$.65197 
$.62921 
5.60658 
$.56593 
5.56°%80 
$.53698 
5.91656 


$.0825 
So872U2 
S$. eases 
S.8277H 
$.80575 
5.38360 
5.361938 
5.38012 
5.31580 
5.27675 


©.27S16 
5.25365 
5.23221 
5.21088 
$. 28958 
$.16831 
Soars 
5.12606 
5.10505 
5.08410 


$.06322 
5.0820) 
$.02147 
$.001L% 
&.9B0KG 
6.9598? 
&.95981 
&.91902 
4.89864 
&.67803 


&.65825 
&.B38I2 
&.0180? 
8.79809 
w.7reit 
75832 
&.73853 
&.71861 
&.699T8 
&.07958 


& 66004 
&.68061 
262122 
&.60190 
582785 
56586 
e. Seeds 
2528 
290629 
beu8736 


me bOBee 
Ben Ge? 
BL B3098 
&.eI229 
© 239568 
woSTSIS 
35666 
33626 
&.31989 
«230160 


&.28357 
&.26520 
w.Ze7to 
&.22906 
&.21109 
wLU9SIT 
wL1TS32 
15753 
w.15980 
&.82213 


3.6693! 
1.682535 
1.67SIT 
1.66905 
1.66231 
1.65561 
1.68893 
1.64228 
1.63565 
1.62908 


9.62285 
1.61569 
1.60938 
1.60282 
3.59632 
1.58948 
1.56338 
1.57098 
1.57052 
1.56n05 


y.SS77S 
1.55180 
1.58507 
4.93876 
1.$3287 
1.52620 
1.91995 
V.S957S 
1.S07%2 
1.90133 


1.89SIT 
3.89902 
1.£8290 
3.87660 
1.87071 
¥,8606% 
1.85861 
1.85258 
1.88658 
1.88060 


1,8 366u 
1.82670 
1.84278 
1,8%687 
1.81099 
1.80515 
1.30929 
1.9587 
1.38766 
1.36168 


V.37612 
1.S703P 
4436865 
1.35698 
9.353826 
1, 30789 
1.38198 
1.336351 
1.33071 
Vo 32502 


1.31955 
1231399 
1.30866 
1.30295 
.2907RS 
1.29198 
1.26652 
1.26108 
1.27566 
1.27026 


1.26868 
1.25951 
1.258:7 
1.28886 
1.28353 
1.238628 
1.25297 
V.227T2 
¥.22266 
V.21726 


$.60587 - 
3.62309 
5.600$° 
3.57806 
3.55560 
3.53322 
5.50091 
5.88608 
$.66651 
S.8bab?2 


$.02201 
5.80086 
5.37989 
5.35679 
5.33506 
3031380 
5.29181 
5.27030 
Se2h UBS 
S$.227H8 


5.20616 
3.18895 
5.16379 
$2. 18270 
$.12168 
5.10072 
3.07988 
$.059C3 
5.03829 
3.01781 


8.99701 
&,O7On7 
8.95601 
8.93561 
&.91528 
&.89501 
8.87862 
&.85869 
&. 85803 
ethos 


a. TORT? 
&.STe8e 
8.75507 
8.75558 
&.715908 
8.69809 
&.67657 
&.OSTit 
&.O5TTt 
6.61859 


&.S$9912 
5799S 
8.56079 
&.SeiTs 
S227? 
&.S03579 
&,86e9) 
%.66010 
BS .baTss 
&.62868 


&.61006 
&.39155 
&.37 502 
8.55859 
&.93622 
B.S179Z 
B.59969 
&.28051 
&.26580 
226535 


&.22736 
&.20985 
8.19156 
Pere rs 
&.15602 
&.13838 
&.12072 
&.10316 
&.0aS66 
&.06825 


SOs? 
8,706) 
8.7825 
&, 7609 
B.7SI3 
v.7558 
& 7208 
&. 70RD 
&.0695 
B.bTe2 


&.6589 
8.6656 
8.6298 
&.6132 
&.5980 
8.5620 
8.5678 
&.55268 
&.$378 
&,5228 


3.9505 


3.9610 
3.9276 
5.9182 
3.90068 
3.8875 
3.87e2 
3.8610 
3, 6u77 
3.6306 
3.6218 


3.6065 
3.7942 
3.7822 
3.7691 
5.7562 
$. 752 
3.7305 
S.707e 
3.7086 
5.6918 


-2 


boa g 


6.0525 
6.0125 
5.9927 
3.97350 
3.9533 
3.9557 
S.9te? 


9.8986 
$0751 
5.6557 
$e8363 
$.8170 
S.rer? 
So778S 
5.7593 
S.Ta02 
5.7200 


$.7021 
5.685) 
5.6682 
3.6052 
526265 
5.6077 
5.5889 
3.5702 
3.5316 
5.3330 


SeSibe 
3.8999 
Sek7TS 
S.uSel 
S.unO? 
Soe228 
Sob002 
5.3659 
5.5678 
5. 5R9? 


5.3506 
$.5035 
3.2956 
3.2770 
3.2597 
So2010 
S228) 
35-2068 
3.1807 
3.9710 


3.1538 
3.9356 
S185 
$.1008 
3.0838 
3.0660 
$-0NG? 
$2038 
S-01b2 
Bo99TO 


B.9798 
u.9627 
bons? 
&.9286 
Bevin 
weB90T 
8.877? 
&.8610 
&. Bee? 
8275 


cate Ne Ae eee catia tk cle a Se tadaleeaidina = 


as eae 


118 


23025 
23126 
25226 
23526 
23826 
23527 
23627 
23727 
23627 
23927 


28028 
26128 
28228 
28326 
aue29 
28529 
24629 
2eT29 
28650 
28930 


2$030 
25130 
25230 
25331 
2583) 
2353) 
2503) 
25732 
25832 
25932 


26032 
26133 
26253 
26535 
26033 
26538 
26638 
26758 
26838 
20935 


27035 
27035 
27236 
27336 
27N36 
27936 
27637 
27rTsT 
27037 
27esT 


20038 
28136 
28238 
283358 
26239 
28530 
0659 
acTeo 
2.880 


T, °R 


636.683 
836.292 
835.935 
435.578 
635.222 
e356 .865 
638.509 
&5u.152 
833.795 
u53.859 


%33.082 
852.726 
432.569 
832.012 
431.056 
431.299 
050.982 
830.586 
&30.229 
629.0673 


829.516 
&29.159 
828.805 
B20. 086 
828.090 
827.733 
827.3576 
827.020 
826.663 
&26. 306 


825.950 
825.593 
825.257 
&26.880 
828.523 
&2u.lé? 


822,780 


822, 388 
822.027 
W21.670 
&21,51% 
820.957 

0.601 
820.288 


&18.016 
la.sel 
818.108 
et7. 788 
17,391 
IT.O38 
616.678 
16.321 
815.965 
615.608 


615.251 
eth. 895 
eib.536 
ele. 182 
813.625 
15.868 
BtS.902 
812.755 
812.598 
12.082 


611.085 
att. 3529 
810.972 
&10.615 
Bt6.259 
€09. 902 
OG. S85 
169 
806.832 
B05.8T6 


Temperature 


-23.022 
723.576 
-23.735 
24.092 
~2e.ee6 
=28.805 
-23.161 
=23.518 
-25.875 
-26.231 


-26.588 
26.988 
727.301 
-27.058 
28.018 
-28.371 
-28.728 
29.088 
729 1 
-29%. 


-30.158 
730.511 
-30.867 
-39.228 
-31.580 
-31.937 
732.208 
~32.659 
-33.007 
733.368 


-33.720 
“38.077 
~3u.u338 
-30.790 
35,07 
-3$.505 
-55.860 
360216 
-36.373 
-36.930 


472286 
7372645 
~38. 000 
39.356 
30.713 
739.069 
=39.026 
-30.783 
“80.159 
“40.896 


780.852 
0209 
10565 
81.922 
“82,279 
“820656 
782.992 
83,589 
“43,705 
whe 062 


ahh. utd 
“be. 7TS 
-8$.032 
-85.588 
~85.685 
-86.202 


~8?.272 
-4?7.628 


“87.985 
“08.31 
-46,698 


TABLE IZ.—Continued 
GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


- 30.568 
~30.766 
~ 50.968 
=31.162 
-31.360 
731.558 
-31.7S0 
“31.958 
~32.153 
-32.351 


732.500 
32.76? 
=32.985 
“33.165 
“33.301 
733.539 
-33.738 
733.936 
30.138 
30.332 


=34.$30 
-38.728 
38.926 
~35.%28 
-35.322 
-3$.$21 
735.719 
735.917 
736.115 
736.513 


~30.511 
36.709 
~30.907 
-37.106 
-37.308 
~ 37.502 


-57.696 
38.096 
~3A.29% 


738.892 
36.69! 
- 38.869 
-39.087 
39.285 
39.883 
~39.088 
-39.879 
“80.07? 
“80.275 


ahObTS 
80.672 
740.870 
-81,068 
“81.260 
41,868 
=81.662 
“41.860 
“42.059 
782.257 


-h2.855 
782.653 
7h2.65) 
“h5$.009 
Sean? 
“hS.8eS 
~b3.6a6 
-85.862 
~8b.0u0 
whe 238 


aha b36 
80.638 
$0032 
852030 
785.228 
85.827 
83.625 
“85.825 
786.021 
786.209 


&.10006 ¢ 
8.08209 
B.08898 
&.ObTSs 
&.03015 
&.01202 
3.99586 
3.9789S 
5.96121 
3.Par2 


3.92710 ¢ 
3.91033 
5.89322 
3.87037 
3.65959 
3.868286 
3.82619 
3.80957 
3.79302 
3.77652 


3.76009 « 
3.7e5Tt 
3.72739 
3.7I012 
3.69892 
3.67877 
3.66267 
3.66668 
3263066 
3.61678 


3.59886 ¢ 
3.98307 
3.56732 
3635162 
3.53598 
3.52080 
3.50867 
3.88980 
3.87398 
3.94862 


S.0n331 + 


3.82806 
3.81286 
3.30772 
3.38263 
5.36759 
3.3526) 
5.33769 
3.32284 
3.30600 


3.29323 ¢ 
4.27852 
3.26566 
3.26926 
3.23870 
5.22021 
3.20576 
3.19136 
3.17702 
3.18275 


5.948850 © 
Sede! 
3.120'6 
3.10809 
3.09206 
3.07808 
3.068186 
3.05028 
5.05005 
5.02288 


5.00805 » 
2.99528 
2.98966 
2.98808 
2.95856 
2.90109 
2.92766 
2.9t82¢ 
2.90096 
2.0876 


1.21075 
1.20856 
1.20039 
1.99526 
1.19010 
1.16899 
1.17989 
1.b7e8t 
1.3697 
1.16870 


1.15967 
1.15866 
Ve Ue967 
1.18869 
Vo1S9TS 
1.13880 
3.12987 
VoUZeeT 
1.12008 
Vetws2e 


1.190435 
1.10552 
1.10070 
1.09589 
VeO9sTT 
1.08638 
1.08159 
1.07685 
1.07213 
1.06783 


3.06275 
1.05808 
1.03383 
1.08679 
DORRIT 
1.05937 
1.05809 
1.05082 
$.02587 
1.02033 


$.00681 
1.02230 
1.00782 
1.00335 
9.96889 
9.98850 
9.90026 
9.35619 
9.61227 
9.7683) 


9.7289) 
9.68187 
9.65816 
$. $9508 

225208 
9.90926 
9.66660 
Fob2010 
9.3517e 
9.55985 


9.29730 
9.25561 
9.21386 
9.07229 
9.15086 
9.08958 
@.0N60S 
9.0077 
8.96665 
8.92507 


8.865Sem 
8.88506 
8.80883 
8.76075 
8.72e8t 
8.68502 
8.68550 
6.00589 
8.56658 
6.527 i6 


be08GeS 
b.02911 
&.01083 
3.994G1 
Ae9TTAS 
3.96055 
3.9% 330 
4.92633 
5.90985 
5.89255 


3.875 Ts 
3.85900 
3.842351 
3.82568 
3.40912 
3.79260 
5.77615 
4075976 
S.7Te3e2 
S.T2TIS 


3.71092 
5.69875 
3.67868 
3.66259 
5.66800 
3.63066 
3.61878 
3.59895 
3.586319 
5.5678? 


3.3916) 
3.53621 
3.32087 
3.50518 
35.N89Te 
3.07R 56 
3.85908 
Seu ST? 
3.82655 
3681539 


3.39828 
5.38323 
3.36823 
3.333529 
3.35839 
3.32556 
$.30877 
5.29808 
5.27936 
5.26a7h 


3.25007 
3.25565 
5.22098 
3.20077 
3.1928) 
3.17810 
3.16388 
3.168963 
3.135868 
3.82136 


5.10732 
4.09332 
3.07937 
5.06388 
5.05163 
3.03763 
3.02809 
3.01059 
2.99675 
2.96315 


2.9696) 
2.9561) 
2.9207 
2.92927 
2.91592 
2.90263 
2.08958 
2.87618 
2.863035 
2.089953 


Density 


p, tb ft? 


4.2027 


3.1012 
5.1796 
3.180% 
5.1870 
3. taSh 
3.9%" 
3ede-3 
3.08 7 
5. 100° 
5.089, 


3.078! 
> 5670 
5.9559 
5.0488 
3.0338 
$00227 
5.0118 
320008 
2.9899 
2.9790 


2.9681 
2.9573 
2.9805 
2.9357 
2.9250 
2.9183 
2.9056 
2.6929 
2.6625 
2-671T 


2.8608 
2.8506 
220801 
228296 
22-8192 
2.8068 
2.796% 
2.7880 
207TtT 
207876 


&.6065 
&.7B99 
waTT32 
%.7506 
4.?eOl 
8.7236 
7071 
8.6907 
B.6783 
&.6580 


Boul? 
256258 
&.6092 
&.5951 
&.3770 
&.S609 
e.Sheo 
&.S289 
6.9120 
&.n9Td 


21680 


&.173e 
&.1560 
&.1m30 
§.1282 
&.tis3 
&.0985 
6.0657 
&.0690 
&.0S85 
8.0307 


6.0251 
&.0105 
3.9960 
3.9615 
3.9670 
3.9526 
3.9383 
3.9239 
3.9097 
5.8938 


3.8612 
3.6670 
3.8529 
3.93886 
3.0208 
3.8106 
3.7968 
3.7829 
3.7690 
3.7551 


3.7et3 
3.7278 
3.7136 
5.700! 
5.686% 
$6726 
3.6595 
3.6857 
3.6322 
3.6188 


TS 


Spt seen: rapper 
ate wT 


Altitude 


23000 
23100 
23200 
23306 
25400 
23500 
23600 
23700 
23800 
2390) 


28000 
20100 
24200 
24300 
26600 
26500 
24600 
24700 
24800 
24900 


24000 
29100 
25200 
25300 
25800° 
25500 
25600 
25700 
25800 
25900 


26000 

26100 

26200 

26300 

26800 

26500 

26600 26566 
7e700 26636 
#6600 26766 
26900 26865 
27000 26965 
27100 27005 
27200 27165 
27300 27266 
27800 27368 
27500 2766s 
27600 27568 
27700 27663 
27600 2tTos 
27900 276638 
28000 27962 
28400 28062 
28200 26162 
28500 28262 
26400 2B5ot 
2650C 2666) 
28600 28561 
29700 26661 
2600 26760 
26900 26060 
29000 28960 
29100 29059 
29200 291.9 
293500 29259 
29800 29359 
29500 29858 
2960C 295586 
29700 29656 
29800 29757 
29900 29857 
$0000 2e957 
30100 30057 
30200 30156 
30300 40256 
30800 30356 
30500 50055 
3000U 30595 
40700 30655 
30600 30755 


s09006 50858 


636.739 
436.383 
436,027 
W3S.67, 
w35.305 
8 3u.90 
w3e.¢08 
PEL ree] 
933.892 
633.536 


n43.18t 
672.625 
&52.869 
32,903 
u30.7S7 
w31.0? 
431.086 
430.690 
430.338 
429.979 


629.623 
29.267 
428.911 
428.355 
428.200 
a27.8%% 
527.868 
&27.132 
426.777 
S26.421 


626.065 
825.710 
825.358 
424.998 
B26,662 
e2e.207 
%23.931 
Y235.575 
*&23.220 
422.668 


422.506 
822.152 
w21.7or 
e21.ee) 
821.085 
»20.730 
620. 57% 
620.018 
819.063 
819.507 


436.951 
418.596 
818.280 
wI7. 668 
wIT.529 
BIT.i7Ts 
416.818 
W16.862 
616.100 
wES.7ST 


©15.395 
815.039 
&1e,68% 
416.528 
w1S.972 
etS.607 
etr.26l 
wi? .906 
&12.550 
B12.198 


€11,839 
w1t.e83 
B1T,128 
wlu.T?2 
B10.a1T 
&10.061 
809.705 
&09. 350 
808.998 
808.639 


Temperature 


722.931 
-23.287 
“235.085 
~25.999 

28.355 
-2u.710 
"25.066 
725.822 
25.778 
-26.138 


-26,889 
-26.885 
27.201 
-27.537 
-27.013 
-28.268 
20.62% 
-26.980 
729.536 
729.691 


30.007 
-30.603 
-30.759 
~31.195 
-31.870 
- 31.826 
- 32.162 
- 52.538 
~32.893 
-33.2.' 


- 33.60% 
- 35.960 
~36.316 
~38.672 
~35.028 
~35.563 
735.759 
~36.6v, 
- 36.850 
- 36.806 


~37.162 
~57.918 
~37.878 

48.229 
~38.585 
-38.980 
39.296 
~39.652 
-80.007 
-80.363 


40.71? 
~h1.07% 
~b1.830 
~ul. 786 
“87.161 
+82 .897 
“82.652 
-43.208 
“81.508 
~65.909 


~h7.alo 


“87.831 
-"8.107 
5 


789.965 
-50.520 
~30.676 
“51.058 


TASLE IZ .— Continued 
GEOM*TRIC ALTITUDE, ENGLISH UNITS 


~30.517 
-30.715 
30.913 


-32.296 


~32.898 
32.692 
32.089 
13.097 
733.285 
33.882 
-33.680 
~33.878 
=88,075 
38.273 


-3e.erd 
734.668 
~.10 0866 
-33.068 
“95.261 
-35.859 
~35.657 
- 35.05% 
-36.052 
~36.289 


~36.uhaT 
756.685 
- 36.842 
-37.080 


~37.256. 


37.835 
737.633 
37,830 
758.026 
36.226 


738.825 
736.621 
-30.818 
- 39.016 
39.208 
“39.011 
-39.609 
39.806 
40.008 
~50.202 


~80.509 
-80.597 
“80.79% 
“80.992 
-bt.190 
~et. 307 
“81.585 
wat. 782 
~8t.980 
~b2.00T 


“82.375 
82.575 
782.770 
782.968 
783.165 
-63.369 
-83.$60 
745.758 
743.056 
see. 153 


~me.35t 
80.508 
=. 7h6 


+8O.128 


w.108S2 ¢ 
4.08698 
&.069a9 
&.0$207 
&.05470 
e.O1T8O 
8.00016 
3.08298 


3.93179 
3.91868 
3.89798 
3.86113 
3.66057 
706 
10) 


5.79769 
5.78082 


3.76500 + 
3.7666% 
3.73258 
3.71610 
3.69992 
3.60579 


3.61985 


5.60801 
3.50622 
3.57209 
3255661 
3.58119 
3.52569 
3251012 
S.89ne? 
S.0TOrY 
5546393 


3.88865 ¢ 
S.8S3u1 
3.81826 
3.80508 
3.386605 
3.373038 
3.35807 
3.58307 
3.52831 
3050351 


5.29677 
3.26808 
5.25908 
3.25865 
3.28032 
3.22568 
Se2ttnd 
S.19TOS 
3.16271 
5. 166e8 


3.05822 
5.16006 
3.02508 
5.01188 
3.00707 
3.06390 
3.06999 
5.05618 
§.08233 
3.02857 


3.01886 
3.00121 
2.98760 
Z.97ROR 
2.9605 
2.98708 
2.935368 
2.92052 
2.90701 
2.89375 


Pressure 


Pp 


in. Hg 


1.21206 0 3 


1.20688 
$.20072 
1.19657 
1,09tRS 
1.16638 
1.06925 
Vouroi? 
irehasrd 
1.96808 


1.86106 
1.15605 
1.15107 
1.18610 
T.dents 
1.13621 
1.159130 
1.12680 
9012152 
1.99665 


1.91100 
1.10697 
1.10206 
1.09736 
1.09259 
1.06782 
1.06308 
1.07835 
1.07308 
1.06808 


1.06826 
1.05960 
1.05896 
1.03033 
1.08STt 
1.08002 
1.030358 
1.93098 
1.02783 
1.02290 


1.01838 
1.01589 
1.00081 
1.00098 
1.00089 
9.96056 
9.91638 
9.87236 
9.82850 
%.7es680 


9.7126 
v.69788 
9.65865 
P.O0NS? 
9.56866 
7.52590 
9.68529 
9, unden 
9.396855 
9.85681 


9.31682 
9.27258 
9.235090 
9.18937 
@.1Nree 
0.10677 
9.06569 
9.02076 
8.98599 
O.9nS56 


6.90269 
6.86256 
8.82258 
8.76235 
6. 7aant 
8.70273 
8.66518 
8.62570 
8.56ea0 
8.58525 


o 


&.05085 - 
8.035553 
&.010628 
5.99908 
3.9B 196 
3.96807 
3.90785 
5.93089 
3.91599 
3.89715 


3.8805? - 
5.86365 
3.88699 
3.85038 
3.60565 
3.79738 
3.76091 
S.ToRSe 
5.788235 
5.73097 


3.79577 - 
$2869952 
5.68558 
3.66751 
3.65153 
3.63562 
3.61976 
5.60395 
3.9662! 
3.97252 


5.55688 - 
5.38150 
3.$2577 
5.51050 
3.89N8e 
5.87953 
5.uOn22 
5.4n897 
3.43576 
Seb1068 


3.60355 - 
3.18852 
3.57358 
3.35861 
3.3u37h 
3.32692 
3.51816 
5.29905 
3.20870 
3.27018 


3.23563 - 
3.28918 
3.22608 
S.21229 
5.19795 
3.163506 
3.18962 
3.15523 
3.1u10e 
~0127OI 


3.11298 - 
3.00899 
5.086506 
3.07118 
5.05738 
5.08958 
5.02005 
3.01097 
3.00258 
2.98807 


2.97 See - 
2.96196 
2.98858 
2.93515 
2-92 162 
2.90858 
2.895351 
2.86213 
2.66900 
2.A559) 


Density 


p, |b ft"? 


3.6790 - 2 


5.6605 
326556 
5.68U9 
3.6263 
3.6156 
5.6058 
3.4905 
5.37860 
325656 


3.9530 + 2 


5.5807 
5.5288 
303180 
5.3037 


Seeb2? 


3.8306 ~- 2 


3.8185 
3.4065 
5.5985 
3.3825 
5.5705 
5.5586 
3.5067 
35.3309 
5.5231 


3.3013 - 2 


5.2996 
3.2678 
3.2762 
302605 
$02329 
3.2013 
302297 
302082 
3.2007 


5.1952 - 2 


5.1058 
5.1720 
3.7610 
3.189? 
5.13988 
$.02Tt 
5.9159 
3.1087 
3.0038 


3.0623 - 2 


S.0F12 
3.0601 
3.000) 
5.0360 
5.0270 
3.0161 
3.0031 
2.9982 
2.98835 


2.9725 - 2 


27.9017 
2.9509 
2.9n00 
26929 
2-998? 
2.908) 
2.8978 
27.6868 
2.8762 


2.0657 - 2 


2.8552 
2.8ba? 
2.8382 
7.6238 
2.6436 
<2 8030 
2.7027 
2.7826 
20PF2i 


&.S018 


ens? 
&.aTol 
&,eSee 
o.03er 
&.8230 
&.e0Te 
&.39te 
&.5765 
&.3608 
&. 5050 


&. 3500 
bo5INO 
6.2993 
%o2880 
8.2088 
2536 
ue23B0 
&.2258 
&.2082 
w1952 


e.ire2 
%.1e52 
&.1085 
bot535 
&.1186 
©1059 
&.0891 
N.OPke 
&.050? 
&.0e5) 


3.9011 


3.8869 
3.8728 
35.6587 
3. 8bbs 
"28306 
3.8166 
4.6027 
3. 7ers 
3. Frag 
3.740) 


$.7ars 
3.7935 
3.7198 
3.706! 
3.6925 
5.6789 
3.0655 
5.0518 
3.6385 
3.6289 


ORNs ecaranee — yee 


120 


Altitude 


807.806 
807.089 
406.093 
406.3356 
405.979 
405.623 
805.266 
408.909 


408.553 
&0n.196 
403.880 
403.885 
BN3.126 
8OZ.TTO 
402.813 
802.057 
401,700 
aO1. 583 


800.987 
400.640 
400.773 
499.017 
399.560 
399.208 
378.68” 
39B. 890 
$98. 15% 
307. rr? 


597.821 
397. 0bh 
396.70? 
396.551 
395.998 
395.637 
195.281 
$98,928 
396.568 
19m.291 


393.PSe 
$93.08) 
392.428 
SO.7IS 
3591. OF 
390.268 
389.970 
$89.9°C 
309.970 
369.970 


489.970 
539.970 
309.970 
509.970 
369.970 
789.970 
389.970 
389.970 
S69.970 
589.970 


389.970 
309.970 
589.970 
589.970 
$69.970 
589.970 
189.970 
389.970 
189.970 
389.970 


589.970 
389.970 
369.970 
367.970 
389.970 
$6%.770 
389.97O 
5B9.97O 
389.970 
569.970 


Temperatu-e 


-$1.55! 
-S1.908 
“52.26% 


-$3.3538 
-53.691 
58.087 
-58.808 
-58.761 


“550997 
-35.076 
-55.830 
-56.187 
-36.586 
-56.900 
~S7.25T 
~57.633 
~$7.9TO 
+36. 3527 


58.683 
~$9.080 
7$9.597 
-59.753 
60.110 
-60.866 
~60.823 
61.980 
~61.536 
64.693 


“62.269 
62.604 
62.963 
-03.3519 
“65.678 
“66.0335 
66. 369 
“bu. TRG 
765.102 
“65.059 


-53.616 
766.529 
67.282 
-67.935 
768.669 
769. 362 
69.730 
=69.700 
09.700 
769.790 


769.700 
769.700 
709.700 
-69.700 
759.700 
-69.700 
-69.700 
799.700 
769.700 
~69%.700 


69.700 
~69.700 
69.700 
~69.700 
69.700 
769.700 
~69.700 
~69. 700 
+69.700 
~64.700 


-69.700 
~69.700 
+69.700 
~69.790 
~69.700 
~69.700 
769.700 
~69,700 
~69.700 
-69. 1/00 


TABLE IZ —Continued 


-hO.ulT 
“86.615 
80.813 
~8T.012 
“87.210 
“7.808 
787.606 
-ST.oO8 
-88.002 
“88.200 


-be.398 
“88.597 
“hB.795 
“86.995 
“hO. 191 
~a9, 369 
~89.50F 
“\9.785S 
-09.965 
-$0.181 


~30.380 
730.5768 
-30.776 
30.97% 
“33.172 
“31.370 
731.568 
30.766 
“31.965 
“32.165 


~$2.361 
-$2.559 
oS2.757 
52.955 
“$5,153 
“54.351 
53.850 
-535.786 
“335.986 
“See tue 


~Se.S82 
58.738 
“SS.158 
-$5.531 
+$$.927 
-$6.323 
-$6.300 
-56.500 
56.300 
=56.500 


~56.500 
-$6.300 
-56.500 
-56.500 
-56.500 
756.500 
-36.500 
“56.500 
-56.500 
-$6.500 


-$6.300 
~$6.500 
-$6.500 
-$8.500 
-$6.590 
-56.500 
-%6.500 
-$6.500 
-$6.500 
736.500 


-36.500 
-$6.500 
756.509 
~$6.500 
-$6.500 
-36,500 
-$6.590 
“5.2500 
736.509 
-$6.500 


2.87Res 
2.86129 
2.86816 
2.83508 
2.82205 
2.60907 
2.79613 
2.78325 
2.77081 
2.753762 


2.7ueos 
2.73219 
2.71958 
2.70698 
2.69839 
2.68169 
2.66985 
226$702 
2.68066 
2.659258 


2.62007 
2.00765 
2.59567 
2.58358 
2.57185 
2.55984 
2.507a2 
2.5358? 
2.52357 
2050973 


2.89990 
2.40613 
2.a7eel 
2.46873 
2.85510 
2.8e1St 
2.82996 
2081846 
28070! 
2.39550 


2.36025 
2236162 
2.33909 
2.31695 
2-29RBS 
2.27298 
2625019 
2.22965 
2.20832 
216719 


2.16627 
2.18955 
2212502 
2.10869 
2.08656 
2.06861 
2.08686 
2.02530 
2.00592 
t.986rs 


1.9oT7S 
1.96890 
1.93026 
t.OrirTe 
1.893490 
1.67539 
1.65785 
1.85968 
1.82208 
1.80865 


Vererse 
1.77028 
1.75355 
1.7305? 
1.7996 
1.70558 
1.68721 
1.67007 
1.65508 
1.63925 


GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


Pressure 


8.88829 + 
8.80958 
8.81001 
8.57199 
8.33351 
8.29517 
8.25690 
8.21895 
6.18102 
8.18326 


8.10563 «© 
8.00815 
6.u5061 
7.99300 
1.95056 
7.91961 
7.88263 
7.08618 
7.80967 
1.77330 


T.T3TOT ¢ 
7.70097 
7.66501 
T6291? 
7.59350 
7.55798 
7.52253 
T.86728 
7.45209 
7.81708 


7.38219 © 
7.34TRe 
7.351283 
7.27838 
7.28399 
7.20977 
1.17566 
T.¥ert2 
7.10789 
T.Oreig 


6.97386 
6.90762 
6.88189 
6.7766? 
6.71195 
6.60775 
6.50815 
6.52916 
6.45078 


6.59699 ¢ 
6.33579 
6 77S36 
6.21505 
6.15569 
6.09680 
6.03887 
5.980rt 
5.92589 
5.86682 


5.81070 « 
S.7SSUI 
5.70005 
5.68952 
5.59151 
5.51807 
5.88508 
$.835257 
5.38060 
$.32912 


S.27Ble « 
Se2278S 
S.1rTEs 
5.12810 
5.07908 
5.05085 
u.9B235 
wo tebe 
we. BBTS6 
&.B8070 


T.O8042 © 


2.84687 - 
2.62467 
2-01008 
2.7980! 
2.78515 
2.77233 
2.75957 
2.78685 
Z.75008 
2072150 


2.70899 - 
2.69686 
2.68398 
2.67135 
2.05916 
2.64682 
2063852 
2.62224 
2.61008 
2.59792 


2.58581 ~ 
2.57575 
2.56173 
2.38975 
2.53785 
2.52598 
2.S5ialt 
2.50252 
2.49057 
2.87687 


288721 - 
2.89559 
2. BeeO2 
2.83280 
2.82102 
2.80958 
2.39819 
2.38668 
2.37558 
2.56827 


2.39303 - 
2.335078 
2.50860 
2.78663 
22260835 
2228320 
2022075 
2.200890 
Pee red)) 
2.15859 


2.05798 ~ 
2.tbTee 
2.09723 
2.0777 
7.057450 
2.09741 
2.01812 
1.99882 
1.97969 
1.96075 


1.98209 - 
V.92 382 
1.90502 
1.88607 
1.66878 
1.85085 
1.855916 
1.861562 
1.79825 
1. FRtGS 


1.7aeot - 
T.Perts 
1.71082 
1.7) 807 
1.69 7%h7T 
1.68:25 
1.66515 
1.66922 
1.634508 
1.65781 


2-7STt - 
2. 7RO9 
2.73ot 
2.7205 
2.716% 
2.7062 
2.6961 
2.6801 
2.5760 
2.6060 


2.6561 
2-6n5t 
2.6358 
224263 
2.6168 
2.6066 
2.5968 
2.9870 
2.5773 
2.5678 


2.5578 
2.5062 
2.5388 
2.5289 
2.5193 
2.5098 
2.50038 
2.4908 
2.6615 
2.5718 


2.662% 
2.8550 
2.8057 
2.8303 
2.8250 
2.8157 
2.8088 
2.3073 
2.588) 
2.5789 


2.3697 
2.3915 
2.553% 
2.5156 
2.2975 
2.2798 
2.2598 
2.2562 
222106 
2.1956 


2.1786 - 2 
2.1556 
2.9332 
remaras 
2.0925 
2.0725 
2.05297 
2.9350 
2201506 
Toes 


1.9753 - 2 
1.9560 
1.9378 
1.9991 
1.9607 
1.8826 
1.86h6 
1.6867 
1.6293 
1.6916 


1.79m2 - 2 
1.rrri 
1. 700t 
1. 7m32 
1.7265 
1.7100 
1.6937 
1.6r7S 
1.6618 
1.6655 


3.6053 - 
5.5919 
5.5786 
5.5055 
3.5520 
3.5588 
3.5256 
3.9126 
3.8993 
1.8862 


Sours? 
3.8601 
Sebare 
S.b3u2 
SoB215 
5.8085 
5.3956 
3.3828 
3.5701 
3.457 


3. 3a? 
3.43321 
3.45905 
35.3069 
3e20hu 
5.2819 
5.269% 
3.2570 
35.2u8d 
3.2322 


5.2199 - 1 
3.2077 
3.1958 
3.1832 
3.1710 
35.1589 
3. thea 
3.1387 
3.1227 
3.1107 


3.0907 - 1 
3.078? 
Seusts 
3.0277 
3.0083 
2.9600 
2.9550 
2.9207 
2.0987 
2.8710 


2.8655 - 0 
2.0364 
2.7898 
2.?o2Tt 
2.7385 
2.710) 
2.6882 
2.6585 
2.6550 
2.6079 


2.5829 - 1 
2.5582 
26955? 
2.53095 
2.48855 
2.4617 
2.8581 
2-81ea 
2. sone 
?. 1668 


2.4862 - 3 
2.5257 
2.4015 
2.2795 
2.2577 
2.256) 
rere Ss 
2.5935 
2.1725 ' 
209507 i 


TABLE IZ — Continued 9 
GEOMETRIC ALTITUDE, ENGLISH UNITS : i 


ateee dette 800.883 -$2. 98? -bO.336 | 2.04640 6 2 | 8.80028 * @ 


31100 | siese | eoreoze | -St.?08 | -eo.ste | 2.00738 §.8erhe 
1200 | grids | secre} -d2.eee | -ae.72t | Bienes? Perer rey 
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sree | atest | sescesa |} $0.80? | ~e8.t0n | 2. 7en8s fates 2.72771 
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gate | eeeceir } .ascass | <a. detzen eter 
a2zs0 | aot.eat | -Se.e0u | -se.een | acriaas ecetzi? 
seco | 32556 | vos. see | Se. go-go | g.roere PePSts 
saves | sezese | -tec7z0 | -29: ; ? 
rrette Berths 5 fate ert ima eiiiy’ t00793 
spree | szane | aep.dse | -s7.081 | -eecese | 2.00337 7.84a0s 
jaeto | saree ; =$t.00e | -00.081 | 2.68102 caress 
$2000 | zene | saiedee | -se.002 | -Se.0re | b.esere 7.70213 
y1000 | zene | nor.tta | -secuer | -so.ate | 2.02608 0 2 | ri 7sse0 ° 
s3r0o | sseue | 000.017 | -Sec0sy | -Secets | 2.07025 art 
sere | $Btet ta | -$0:208 | -Sece7t | 2.00ze0 7.00307 
s9900 | aSgar . ate. 2.50907 rrasatt 
$$noo | user o$0:01¢ | =81.006 | 2.57706 feta 
99300 | space | fey.sos | -so.ars | -S.200 | f sasee res? 705 
sgaoe | gsaea | bee.cad | e008 | -Stceat | 2.65500 7.50168 
15700 | psese | sye.cea | -00.980 | -Si.080 | 2es0 the x 
ssooe | 5705 | Sea.sze | a.m | -$50050 | 2.92007 eit") 
ssooy | psoas | seveots | -os.007 | -a2.090 | 2.53029 riasess 
sooo | sseas | sorcore | -e2.082 | -s2.25) | 2.scend eo 2} rinorae © 0 
gatoo | secae | ser.zez | -02.000 | -37.0n0 | 2.00008 1. seer? 
e200 | saree | 3esder | a2. 765 


30500 Serbo Se. $82 ~OS. 108 


lad saert 
$2000 goter 
Janoo * 

39906 saont 
g8206 Stel 


e000 gees 
$8200 20190 
30000 sosre : 
wesze Senses q 

39808 sarge s.eerte ; 
30608 saert -$6,500 | 1.0703 ¢ 2 | S.aster o 6 { 
30200 yo2e $6,500 | 1.05500 s.0rse9 ce 
soso 0326 ~$6.500 | benrte et ce 
90088 -36, 546 | b.otero $.008e2 8) 
see00 | seras 56,980.] 1.00082 sales My 
acon e235 30.800 | t00230 $5008 
eeree | saizs -$0.500 | to ages? $.308a? : 
09eeo | 80392 -$4,900 | 1. 000e0 4.09300 4 
eoeee | sesai ~$6,908 | 1.62000 $.netea Ae 
eceee | kerre terra meriitt) 5.9008? {i 
areeo | seexe 96.900 | t.readte x | S.200se 2 0 a 
41200 anite -44.968 | to277at 4.28810 ‘ 
«1000 aisis -$6.500 | 1.2602? 7 a 
a1eee eiger =, $,7e9se Pratitsd y 

[ o1neo oirte 730.500 | t.720e0 4.09098 by 

urtee | anene - 171085 4.0308 5 

i adete eres =$6.900 | 1.09018 $.80276 $y 
m2eee R2sye =H, torres eeoasel re 
02400 oasis $0,900 | 1.00260 0. 06T00 s 
©2006 enras -$6.506 | eselr e.Getne 

gate ue > Ma ny samt ae, te pet MOEA RT esl Aah Shiai eR A Rll te i tile bh Nea 


19% TABLE a - Contmued 
GEORCTENTIAL ALTITUDE, ENGLISH UNITS 
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Kf c tet a 
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ee] eeeed =00. ree ~%4.40 [ 1.34258 fi. 60805 4.957? V.thse 
ane aries ~69. 780 =$6,500 | 9.99006 © 2 | 8.99900 + 0 t,Seef + 2 t.thew - t 
araee arse? 00.700 «5500 | b52e7 3.91000 1.5309 Vakete 
afeee are ~00. 768 =94,500 | t. 38008 3.00051 Vase) Y,taee 
anaes arrey ~60.760 | ~$0.$00 | 1.90152 $.88959 Ve $004 1.106 
erme arene “90.7 ~t. 26007 00002 to 2#a0 $0021 
ances aon =$6,500 | t.2tere 3.77020 1.260 +.orse 
rd wood =34-988 9.20032 Sof dale 122606 1.08e9 
eess) «be, t.25205 3.6000! 12992 Veeeed 
ed eerie «$0,586 | 1.20008 3.66503 1.2082 $6202 ! 
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ateoe epars =34, $00 e200A2 6 2 | M.508th eo 1.229% 42 eSer2 - 
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ACCELERATION DUE TO GRAVITY, SPECIFIC WEIGHT, PRESSURE SCALE 
HEIGHT, NUMBER DENSITY, PARTICLE SPEED, COLLISION FREQUENCY, 
MEAN FREE PATH, AND MOLECULAR WEIGHT 
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2.920) 2erer. 6.9668 023 
z2erTre, 0.5827 3534.0 a,3598 
28760. 8.5007 1535.8 0.3336 
207al. O.bOnd 1554.98 6.307% 
26722. 8.8709 1556.8 8.2813 
20704. SeubT0 1555.9 0.2553 
20085. 0.8232 1933.8 8.2293 
28466. 0.3095 1992.9 8.2038 
20607. a.37se 1532.8 @.trT7s 
28429. 6.3522 18st. @.1517 
20610. 0.3286 923 
2659). 6.305) 1530.9 8.10035 
26S72. 9.2006 1530.8 O.07hE 
28558. 8.258) 1529.9 6.0062 
o—} B.2 506 - 
26316. B.20is 1920.8 7.9988 
20697. @.108) $28.3 7.9730 
20079. B. 1680 1527.8 T.9RtT 
e400. 0.9017 1S27.3 7.9225 
24a. 0.0106 1326.8 7,09? 
28922. 8.0955 +28 
28408. 8.0725 1925.8 Y.6873 
20305. 0.0095 1925.3 (,8223 
26366. 8.0266 $29.8 7.797% 
2637. 8.0057 1S2be2 T.TI26 
203820. 7.9809 1523.7 T.te7ea 
26310. 7.0901 3323.2 PeP23t 
20291. 7.935% 1822.7 7.6985 
20272. 7.0027 1922.2 7oH730 
26258. 7.8900 1$21.7 7.48OH 
26255. %eOO?S 025 
26216. Teneo 1820.7 7.6005 
26807. 7.8225 '$20.1 7.5762 
2017. 7.8000 1510-6 7.55100 
20160. ToTTe 1519.1 7oS277 
20tel. 7.7553 1918.6 ¥.$035 
2622. 7.7330 $¥8.) PaeTen 
20108. 7.7108 ISt7.6 TobSSe 
26005. 7.6686 USd7ef Peesis 
26066. 7.6065 $16.6 F.eOrS 
20087, Tebbba 023 
28029. 706223 1518.5 T9509 
78010. 7.0003 1915.0 7.3362 
a7ee). r.5Tas 13t6.$ 7.5825 
27072. 7.$56$ $34.0 7.2809 
27¢Sa, 7.5506 150305 7.265 
27¢35. 7.3328 18300 Toda 
27014, TeeOnt S128 Te2lae 
27097. Thode $550.9 Teltsl 
32.177 2.5800 2707¢, Teal? 


Stt.8 Tei7te 


1.7279 


1.7392? = 7 


t.a792 


1.0886 
1.8899 
1.8953 
1.0006 


st080 


VoOddh 
1.9160 
1.9223 
1.9278 
109333 


1.9388 


1. Oens 
1,069 


2.107e 


weight 


M 


20.968 
26.908 
2B athe 
28.948 
ri 
20.968 
20.96% 
28.948 
20.468 
26.068 


16.96u 


28.068 
20.968 


28.964 


20.068 
26. 968 
28.968 
28.968 
26.968 
20.908 
20.968 
20.068 
28,068 
20.964 


26,964 
20.968 
23.968 
28.068 
26.908 
28.966 
28.98 
20.968 
28.068 
20.065 


ete cee eee 


coe een Pee 


aca St we i ovat ers 


BEM TE sane ceed dees wee Bab at Re OO ROTTER AR ce MACMOST RE ig ah aE 


“TABLE 3.—Continued : Oa 
GEOMETRIC ALTITUDE, ENGLISH UNITS 


$24202 3.2799 6 0 
$2,202 3. i7tt 203ai, 9.2800 19$t.t 


32.196 3.5093 20108, 
320808 3.092% + 0 zetrs, 
5.0002 


00 
52.196 5.0063 24008. 6.0135 tSaz.1 
42.100 3.0076 + 0 20005. GOO? 028 150t,$ 


32.101 2.6158 26064. 7.6065 1St6.6 
“0 ze0eT. Pebbey 0275 1316.6 


32,177 2.5009 2787. Tobe? $20.9 T.H708 2.167% 


o TABLE ¥.—Contimed 
eee GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


Te 201 


Sa iet et Reeihtaee else ti lg ne eearte renee ee ae 


1306.8 
z.a6?? areot, 1304.2 2.0099 


2.8609 6 6 27672. T2827 $$08.7 201768 
204553 7.1916 1805. 
bed} 7648S 


* 


ee eee ere eee ree 


fx tien 


2.3961 27503. 6.7 et 
2.3693 + 6 am 6.6060 


2.5261 27316. 


2.59892 9 0 27297. 1895.3 
1890.8 
1894.3 
1893.8 
1893.2 
1892.7 
189202 
1991.7 
1991.2 
2.2577 27128. 1890.6 


222510 @ 0 zr lot. 3a90.1 
2.2%. 


cine i Atmel Rate Hn te 


+ 
A 


3 3835 


hes tab te 
. 
35 


+3 


1605.8 28.968 


2.1803 6 0 1664.9 28.968 
2.9777 ; 

2e1Ttt 

2. 1486 

2. 1580 

2.1595 

2.9080 

2.9385 

2.1320 

2.1236 


2.1198 ¢ 0 1879.6 
e791 
1878.6 
$748.0 
ieT7.5 
1et?.d 
1876.5 
i7S.9 
1e7S.8 
178.9 


tare.3 
1873.8 
1a7s.$ 
1872.8 
i872.2 
1871.7 
T7162 
1870.6 
rer.) 
TL 


SE28858352 if 


a AE" ine Neti Me A ia i PE aml Re pid tee / 


Sas - ae 5 3 . 50 oan tania rer mS GSA iii! 


TABLE Y%.~Continued 
GEOMETRIC ALTITUOE, ENGLISH UNITS 


T,e2e1 


7.2338 
Poztar 6.9898 


6.8967 


Cha 
6.6000 


2.3961 


2.3601 
2.5020 
2.3750 
2.3680 
2.3609 
203580 
2.3870 
2.3400 
205551 
2.3262 


225192 


7.2308 


263816 
Bode 
202502 
2.2800 
2.2676 


622380 
6.2152 


1860.6 2.6700 


184 TABLE Z.—Continued 
oe - + “-GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


26.968 
26.468 
26.968 
28.968 
26.908 
28,.%bh 
25.985 
26,906 
26.468 
29.966 


9.0060 023 
3.8290 


$.3083 


306003 623 5.2676 20,906 
S.a8te 28.468 
$.6383 28,906 
5.6188 20. 98a 
5.588 


rt chy 
20.96% 
28,068 
20.068 
28,066 
26.968 


9.9820 
$.500? 
$.40h8 
$.8302 
9.5186 


$8058 023 
3.4767 


$.2ee 


5.1066 


209375 20.968 


26.064 


209bar = 7 


10100 20.0bs 
tez00 20. 9be 
19500 20.98% 
1eee0 20.%60 
lesoe 26.068 
16406 20.968 
sores 28.%a8 
18006 20.%db 
10900 S.17te 3,036 20,065 
11000 S.100) 023 3.0b12 - 7 28.968 
19100 S.tee? : 26.908 
19200 26.968 
413900 20.96% 
0600 28.968 
11990 te 
12600 28.96% 
19700 


rine 
28.968 
20,064 


T8090 


beh208 


1882.3 
Veule? 
Weated 
teud.s 
$600.2 
1650.6 
190.0 
1e58.5 
1a37.9 
VOSTeb 


$e32.0 3.3309 26,068 


1e3d.6 s.3arr - 7 28.060 
1839.6 26.968 
Way0.3 28.468 
1hze.8 20.968 
1829.2 28.96% 
te29.? 20.008 
1820.2 26,068 
te27ed 28,046 


te2Tet 
1e26.$ 


26. 06s 
20.908 


1.590) 20ers. 


11060 
19100 
11200 
13300 
1hece 
11500 
11600 
Ti¥O8 
108G0 
11900 


TABLE Y.-Continued yo ees 
GEOMETRIC ALTITUDE, ENGLISH UNITS 


$.3936 
5.8068 


&.5580 


REDRESS CHE SD SG te Ce i an Edo TREN a RM Re RES = ET 


023 


eas 


e253 


oes 

2.6378 26,006 

5.0251 2. Suet 70,064 
3.3672 2.0559 - ft 20. %68 
2.3605 28.468 

2.8734 26,965 


1a$3.@ 
suS309 


2.9571 26.066 
2.9uas > 7 28.088 


motte) 
&.TAI2 


3.1207 26,9468 
3.9907 - 7 she 


es?.e 


1936.9 
1e36.6 
635.8 
in 35.3 
toda. 
besa.? 
1e33.6 
4033.1 


$.7363 26.904 
$.2806 - 7 28.068 


3.3380 26.908 
sar 7 | 20.0en 


(e26.6 


_  .. i TABLE 32.~Continied 
GEOPOTENTIAL ACTITUDE, ENGLISH UNITS 


=e 


,40ee 0 8 
(3018 


29.0 
9920.5 


Le ices dave dad bai Bl di abeann dient eae 


$818.5 20.Ces 


#e1$.0 25.908 4 
fete.t 28.988 a 
e13.9 70.968 a 
1019.3 20.968 ae 
1912.8 26.468 a 
26.968 a 
26,008 ‘sg 
26,968 t 
20.048 5 
28.968 ‘a 


26.968 


at ee a ee a 


etal 2 


1308.9 Ey 
1306.0 ; 
1397.8 ; 
26208 seaze | S2.002 | 1.2000 1307.3 , 
20300 rosze | 320009 | 1.2052 1506.7 4 
20008 6 7 2.848 1.2007 1396.1 £ 
neses 26520 | 32.185 1.2863 1305.6 3 
gesea oe | S2.a3t 1.2820 $305.0 i 
2etee aera) | aa.tie | f.27%6 19¢a.5 a 
2eeee y0ez) | 32.80 | 1.2782 1393.9 4 
20900 20021 32.006 41.2669 3ses.3 a 
ie 
avece ztezi | s2.100 | t.26as ¢ 0 20.06 a 
20100 20321 | $2,009 «| 1.27002 20.968 d 
23200 20azz | 32.109 1.25954 20.068 4 
21900 2usz2 | 32.108 | 1.2508 28.068 5 
atese ateza | 52.108 | 1.2073 oe } 
209090 yosz2 | 32.008 | 1.2080 2068 q 
21060 20022) | 32.007 | 1.2307 20.66% # 
: 29700 21722) | 32.107 1.25aa 20.068 4 
2seec ' 52.407 1.2902 20.9% 
nives zieas | ag.to7 | tase iser.? 26.068 | 
22008 22073 | 32.900 | t.22t7 ¢ 0 307.2 20.%6a 4 
22100 22123 | Bg.3e6 | 1.2975 1386.6 28.968 ‘i 
3208 22225 | 2.806 | 3.2983 $380.1 26.468 
a2 22525 | 32.163 | 1.200! 1383.5 20.068 ‘ 
2MIe | 52.085 | 1.2009 1388.9 20.068 ; 
22900 aasza | 32,105 | 1.2007 1380.8 20.068 : 
a2 Ss | s2.t00 | i.1ese $383.8 28.068 
aarea 22725 «| 32.108 d.teae 1965.2 78.068 af 
22000 22024 | 32.108 1.1003 1362.7 ] 
2 22025 | 32.103 4.9082 1302.3 1,0636 asi 


1 
t 
| 


SRE es ee rk eR a a oar Snctntcrararemtnonseerrer err maa seme ARE RC ne a He tH NN BERN NOLAN VOSA 


bg . 


1.9048 
1.8008 


Vad3I2 


4.1052 


‘we jatediameabiterinicl AG tie oe Sait Saeed Bons ele ee 


Specific 
weight 
ws, ib 11"? sec! 


TABLE Y.-Continued 


tets.e 


tm 3S.1 
wit,s 
1es.6 
yeid.e 
1es2.9 
et2.8 
fett.e 
fett.2 
Wore. 
1940.9 


GEOMETRIC ALTITUDE, ENGLISH UNITS 


3.9729 
365479 


- Na TPR EIS ay EET Td 
| 
I 
f 
I 


+ 


TABLE X.~Continued 


GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


be S47 1$fe.5 
2.3079 | 1978.0 


S.2nde 
$.2924 


3.0207 
3.0098 


0.arrs 2,610! 


2,222) 


wetdin 
aedh32 
wo8500 
Sat 
w 5808 
beter 
4.0290 
810392 
&odkSS 
medTte 


0.5396 
0461 


25,988 
26.908 
20,408 
8. 7$% 
26,404 
28, 84a 
20,968 
18.908 
44.908 
6. ten 


26,966 


20,068 


26.966 
28.968 
20.968 
26.968 
26,968 
28,066 
20.968 
26,968 
ri ay 
26.968 


20.068 


20.948 
28.968 


26.068 


20.908 
20.968 
20.968 
26.008 
26.968 
20.068 
28,06a 
25.968 
20.968 
20.468 


26.066 
Gon 


26.968 


j 
j 
4 
1 
; 


TABLE W.~Continued 
GEOMETRIC ALTITUDE, ENGLISH UNITS 


(207.d 
1396.9 
0306.8 
1985.0 
$30$.2 
t3aa.6 
1380.0 


8 
26,968 


20.964 
28.968 
28.068 
26.960 
20,968 
20.968 
28. toa 
28.968 


20.908 
Pie 
28.06n 
26.068 
26.96a 
26.068 


26.008 
26.065 
28.964 
26.968 
28.960 
ri ato) 
20.908 
20.908 


Altitude 


Cae 


31000 
31100 
31200 
31300 
3148006 
31500 
371600 
31700 
31800 
31900 


32000 
32100 
32200 
32300 
32800 
32500 
37408 
32700 
32800 
32900 


33000 
33100 
33200 
333500 
33400 
33500 
33600 
33700 
33600 
33900 


38000 
34100 
38200 
34300 
34800 
36500 
34600 
38700 
34900 
34900 


35000 
35200 
35800 
; 33600 
35800 


31086 
31taé 
31207 
31387 
See? 
31588 
31646 
31788 
31849 
31989 


32089 
32189 
32250 
32350 
32850 
3258! 
32651 
32751 
32052 
32952 


33052 
33153 
33253 
33353 
33e56 
33554 
33654 
33755 
33635 
33055 


38056 
3u156 
38256 
38357 
3uu57 
34557 
34658 
34758 
34658 
38959 


35059 
35260 
35460 
35661 
35662 


Accel. 


32,078 
32.078 
32.078 
32.078 
32.077 
32.077 
32.077 
42.076 
32.076 
32.076 


32.075 
32.075 
32.075 
32.07% 
32.07% 
32.07% 
32.07% 
32.073 
32.073 
32.073 


32.072 
32.072 
32.072 
32.071 
32.07) 
32.071 
32.070 
32.070 
32.070 
32.070 


32.069 
32.069 
32.069 
32.068 
32.068 
32.968 
32.067 
32.067 
32.067 
32.066 


32.066 
32.066 
32.065 
32.06% 
32.068 
32.063 
32.062 
32.062 
352.061 
32.061 


32.060 
352.059 
32.05? 
32.058 
32.956 
32.057 
32.056 
32.056 
32,055 
52.05% 


32.058 
32.053 
32.953 
32.052 
32.051 
32.051 
32.050 
32.050 
32.089 
32.088 


32.088 
32.087 
5.2086 
32.086 
32.085 
32.085 
32.068 
32,083 
32,083 
32.082 


due to 
gravity 
9, ft sec? 


Specific 
weight 


w, Ib ft* sec? 


8.84e5 - 1 
6.8116 
8.7787 
8.7860 
8.7135 
6.6808 
8.6883 
8.6160 
8.5637 
8.5515 


8.5198 — 3 


8.n8Ts 
8.8555 
8.4237 
8.3920 
Be 5608 
8.3288 
6.297% 
8.2660 
8.2387 


8.2036 - 1 
8.1725 
6.1815 
8.1106 
6.0798 
8.0k9) 
8.0168 
7.9879 
7.957% 
7.927) 


7.6968 - 1 
7.8666 
7.8365 
7.8065 
T.7766 
7.767 
7.7170 
7.6873 
7.6577 
7.6283 


7.5989 - 1 
7.5803 
TeH521 
TeB285 
7.5668 
7.31096 
7.2855 
7.1760 
7.1072 
7.0391 


6.9716 - 3 
6.9088 
6.8308 
O.7731 
6.7081 
6.6236 
6.5801 
G.Strt 
6.4562 
6.3927 


' 6.3315 - 1 
6.2708 
62.2107 
6.1511 
6.0922 
6.0338 
5.9759 
5.9185 
5.6619 

5.8057 


5.7501 
5.6989 
5.6808 
5.5863 
5.5327 
S.a79T 
5.8272 
$.3752 
5.3236 
$.2726 


TABLE W.—Cor.tinued 
GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


Pressure 


scale 


21782. 
21763. 
21785. 
21726. 
2tro?. 
21688. 
21669. 


21650. 
21631. 
21632. 
21598. 
33575. 
21556. 
21537. 
21518. 
21899. 
218680. 


2196). 
21me3., 
21428. 
217805. 
21305. 
239327. 
21348. 
21329. 
21310. 
21292. 


24273. 
21254. 
24238. 
29216. 
2097. 
21176. 
21189. 
23160. 
21922. 
21103. 


210848. 
2106. 
21008. 
20970. 
20933. 
20895. 
20878. 
20879. 
20879. 
20°79. 


20880. 
20480. 
20881. 
20683. 
20661. 
20682. 
2065<¢. 
20883. 
20883. 
20685. 


20688. 
20684. 
20885. 
20685. 
20885. 
20886. 
20866. 
20887. 
20887. 
206887. 


20868. 
20868. 
208A9. 
20889. 
20na¢. 
20890. 
20890. 
20891. 
2089). 
20891. 


2.600% 
2.5908 
2.5811 
2.5715 
2.5620 
2.5528 
225429 
2.53358 
2.5259 
265085 


2.5051 
2.4957 
2.4863 
Z.8770 
208677 
2.4586 
224492 
2.8399 
2.8308 
2042%6 


2.48124 
2.48033 
2.3942 
2.3652 
2.376) 
2.5671 
2.35861 
2.3892 
2.3602 
2.3313 


2.3228 
2231336 
2.3068 
2.2960 
2.2879 
2.27bS 
2.2697 
222610 
2.2523 
202637 


2.2350 
2.2079 
2.2008 
2.1638 
2.1669 
>. 1802 
2.3305 
2.1180 
2.0908 
2.0708 


2.0509 
2.03513 
2.0819 
1.9926 
1.9736 
1.9547 
1.9360 
1.9175 
1.6991 
1.8610 


1.8630 
1.8452 
1.8275 
1.8100 
V.7927 
1.7756 
1.7586 
1.7817 
1.7251 
1.70686 


1.6922 
1.6760 
1.6600 
V.dubl 
1.620% 
$-9128 
1.507% 
1.382! 
1.5670 
1.5520 


Number 
density 


23 


+23 


+23 


25 


+23 


Particle 


1324.5 


1323.9 
1323.3 
1322.8 
1322.2 
1323.6 
1321.6 
1320.8 
1319.4 
1319.2 
1398.6 


1388.0 
1317.8 
1346.6 
1316.3 
1335.7 
0395.1 
1318.5 
1313.9 
1513.3 
1312.7 


1312.1 
1310.4 
1309.7 
1308.5 
1307.3 
wero 
1305.6 
1305.6 
1205.6 
1305.6 


1305.6 
1305.6 
1305.6 
1305.6 
1305.6 
1305.6 
1305.6 
1305.6 
1405.6 
1305.6 


1305.6 
1305.6 
1305.6 
1305.6 
1305.6 
$305.6 
1305.6 
1305.6 
1308.6 
1305.6 


1305.6 
1305.6 
1305.6 
1305.6 
1305.6 
1305.6 
1305.6 
1305.6 
1305.6 
1305.6 


Collision 
frequency 
v, sec! 


2.2929 
2.2037 
2.1985 
2.185% 
2.3763 
2.1673 
2.1582 
Ze tkv2 
2.1403 
2.3303 


2.1228 
2.1235 
2.1087 
2.0958 
2.087! 
2.0783 
2.0696 
2.0608 
2.0522 
2.0435 


2.0349 
2.0263 
2.0177 
2.0092 
2.0007 
1.9922 
4.9838 
1.9753 
4.9670 
1.9588 


1.95053 
V.9u19 
1.9337 
1.9258 
¥.9972 
1.9090 
1.9008 
4.6927 
1.8866 
1.8765 


: AbDe 
¥.6528 
1.8568 
1.8206 
1.6089 


teh leD 
1.7569 
7392 
V.?225 


Ve7T6e 
V.5597 
V.oT5a 
V.6ckS 
V.6007 
4.4260 
1.610% 
1.5950 
1.5798 
1.56e7 


1.5b97 
1.5569 
1.5202 
1.5056 
Ars 
1.a770 
1.8628 
1.6868 
1.8350 
V.e212 


1.e077 
1.3982 
1.3608 
1.3676 
1.3586 
1.3816 
1.3786 
1.3160 
1.3035 
1.2910 


6.0583 
6.0809 
6.1056 
6.1264 
CreL any 
601724 
6.1955 
6.2187 
O-2ucl 


6.2655 
6.2891 
6.3128 
6.35365 
6.35608 
6.384 
6.4085 
6.48328 
6.457) 
bo AB16 


6.506} 
6.52506 
6.5556 
4.5805 
6.6056 
6.6307 
6.6560 
6.6814 
6.7069 
6.7325 


6.7583 
6.788) 
6.6101 
6.8362 
6.8625 
6.8668 
6.9953 
bo9N19 
6.9687 
6.9956 


T.0225 
T.0769 
7.1398 
7.1873 
7.2832 
*,2997 
1.3682 
7.6353 
7.5072 
To5T9T 


7.2529 
1.7268 
1.801% 
7.8768 
7.9529 
8.0297 
6.1073 
8.1856 
8.2666 
8. Sues 


6.0358 - 7 


28.96% 


28.966 
280.96 
26.968 
28.96% 
28.96% 
26.96% 
26.966 
28.964 
26.968 
26.964 


28.96% 
26.96% 
28.96% 
28.96% 
28.964 
28.96% 
20.96 
25.968 
28.96% 
26.96% 


26.96% 
26.96% 
29.984 
26.96% 
28.96% 
28.96% 
28.968 
28.96% 
26.96% 
26.96% 


28.968 
26.968 
28.90% 
28.96% 
26.96% 

*. 968 
20.964 
28.968 
28.96% 
28.96% 


25.968 
28.96% 
28.%6s 
2B. v68 
28.96 
26.96% 
28.96% 
28.968 
28.96% 
28.96% 


4 


8.4251 
8.506% 
8.5686 
8.6716 
8.7553 
6.8399 
8.9253 
9.0115 
9.0985 
9.1668 


9.275! 
Vo Ibu? 
9.8552 
9.5865 
9.4387 
9.7318 
9.8258 
9.9207 
1.0017 
1.0113 


286.968 
28.964 
28.96h 
28.96% 
26.96% 
26.968 
28.96% 
28.96% 
28.968 
28.96% 


28.968 
28.968 
28.968 
28.968 
28.968 
28.968 
26.968 
28.968 
28.968 
28.94% 
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TABLE WZ.—Continued 8 
GEOMETRIC ALTITUDE, ENGLISH UNITS 


1393.0 
1332.5 


32.085 


32,054 
32.033 
32.053 


¥.S701 
3.551 


1.6267 
tobi3) 


o.ISts 
Oe2503 - 7 
Ge 62 


5.309 1.9585 


pr is 


4s 


NON ai, gts A. Ge _... TABLE I~ Centinved 


GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


1.tt3e 
fot2ut 


20.968 


9.3031 2be 84h 
Fonte 20.968 
%hO08 20.066 
9.3107 70,968 
Fe22te 20.968 
9.333% 28.965 
9.0860 20,968 
8.9505 20.968 
8.6758 26.968 
0.7089 1.4655 26.968 


1.0999 
VeS hee 
1.5200 
1.5836 
4.588? 
1.5737 


28.966 


1.5889 
1.6063 
1.6298 

1.0336 


2 ° 
26.968 
20.968 
28, 48 
20.968 
26.965 


28.068 
26.068 
26.064 
ra 


8.0019 1305.6 
a.7ir? 1305.6 


Teasi? 
7.1823 


1305-6 
1305-6 
1305.6 
1305.6 
1305.6 
1308.6 
1305.4 
1305.6 
13056 
1305.6 


31.093 2.8399 20928. 2.382h 
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FABLE B—Continued ee agg 
GEOMETRIC ALTITUDE, ENGLISH UNITS 


RM - be tO 
44000 yn 905 32.038 w.Tea? - 1 1.6628 
49200 aS102 32,035 a.7192 
45806 4956! $2. R882 
4 45600 05565 $2.04 9.0290 
53800 ©5700 32.033 e586 
eoco users 32.033 ne Suts 
né200 ne0ve 32. 6.5905 
&Ob00 eae? 32.051 &.sS58 
66600 Bente 32.051 &.0t29 
&e800 8660s 52.030 &eSTOT 
at060 &689e 32.030 %.5290 - 1 
91206 uTO9S 32.029 %.207T 
&7800 87293 32.028 8.2865 
874600 aTag2 32.028 %.2008 
47800 STOO1 32.027 &. 106! 
&6000 aT690 32.026 &.9208 4 
so200 ascee 32.026 &.9870 
4en0s 48288 32.625 bo 0480 ‘ 
49606 gana? 32.025 &.0096 : 
46005 ¥aGSe $2,028 3.0791 4 
89060 5aees 52.023 3.9382 - 1 
89200 a90es 52.023 5.8957 7 
wPrNe 0926s 32.022 3.6506 
&3600 WONG? 32.022 5.0217 
89800 ages 32.021 3.7853 i ; 
ease 52.620 5. 7eO2 f 
$0200 soove 42.020 3.715e bs 
$9806 $0278 32.019 3.6780 { 
$0600 Son7e 32.038 3.6029 | 
30809 oer? 32.018 3.600) 0.0812 : 
51900 soars $2,057 3.8737 - 1 0.7570 ¢ @ F 
$ioco sioTs $2.037 3e53%6 @.673¢6 a} 
$1800 $3278 320038 3.5089 O.3081 ; 
$1400 Siary 32.018 3.e%2e i 
$1800 $1672 32-015 5.8393 s 
$2000 __ 51ers 32.018 e065. a.* 
ia 200 32 32.018 3.3780 
$2800 $2249 32,088 3.3018 
52600 $2068 322032 . 
$2600 $2667 32.012 3.2708 % 
$3000 $2066 32.058 3-aert - 1 a 
| $3200 $3065 32.611 Se2tot 
$3400 $3268 $2.019 $. 18S5 
$2300 $3863 32.009 3.1551 
$3600 $3062 32.689 3.3238 
$8000 53861 32.068 35.0087 
$8200 Se0S¢ 32.007 3.065? 
Sarse 32.007 3.03465 
$4600 Shas? 32-606 3.0075 
Seaoo 34656 a2, 2.9780 
33000 $4855 $2,005 2.9904 - 1 
$$200 $5058 32. 2.9223 
$5000 35283 32.008 2.8008 
$5400 $5%32 $2.003 2. 
$3800 $5051 52.003 228395 
sagoc $$6S0 32.002 reer ty 
$4200 3408¢ 52.001 2? 
59aon Sezn0 52.061 2.7506 
Sonny Sons? 32.000 2o¥aat 8.0585 P 
$0000 Seene 31.999 2.7067 T.0777 4 
ST006 $s 351.900 2. -71 7.9018 
$7200 STou8 31.908 2.6853 
$7800 s7282 34.908 2.6300 
s7eco S7aai 31,907 2.6000 
37000 $7600 31.996 2.3001 q 
37039 31.908 2.5555 F 
$6200 $eose 31,995 2.5515 : 
$4000 S023? 51,005 23-5070 4 
98600 San 36 51.008 228831 
ee $6655 31,093 2-45 @.0511 


, t 


= = = 2 : = 


--- -—- —FABLE-XE.—Continued 
GEOPOTENTIAL ALTITUDE, ENG! ISH UNITS 


Specitic Coftsion | Meon free Molecular 
weight frequency 
int y, sec’ 
a.0es - 1 Yotzeio22 | + ses 6 8 
2.50% 7.0960 5.6008 
te a 
+ e 
3.3852 Vere 
5.3820 3.4886 
2.9000 5.3000 
2.2990 5.9403 
2.2373 4.9075 
2.2139 $s. 
2.teua $.3830 + 8 
2.1736 3.5985 
atone 3.FS0S 
Jo ISAT 5.2208 
20007 5.1709 
a.64t $.4308 
2.0718 5.0018 
2.0595 $.0337 
a.este 8.9085 
2.0128 &.O3ea 2.0nke 28,968 
PS 2 tI 0.6896 + 8 2.4702 - & 26.96% 
1.9786 wity 2.6960 20.96% 
2.958) 5.7965 2.7220 20.068 
1.0503 &. 7806 2.7683 26. 965 
1.9176 B. 7082 2.7784 26.066 
. &.6602 2.8017 28.06h 
e812 bob156 2.6287 20.96% 
Sry B.5The 2.0566 26.068 
4.0853 NoS2?7 2.8856 20.96% 
31.078 1.0276 ba veus 3.0008 26.908 
31.978 408101 wieats © @ 209396 - 6 26.966 
1.7027 4.3990 2.9080 20.96% 
+. 77S6 0.3509 2.9967 28.966 
1.7385 6.3952 300286 20.968 
VeTet2 6.2738 5.0856 26.006 
t.72at ho23ie 3.0860 20.968 
s.tore 5.1008 3.1967 20.068 
1.6902 &,1902 3.1876 28.068 
11,6736 5.9700 43.1709 28.06 1. 
1.687) 8.0702 3.2408 28.968 qo: 
1.ne@ ®.OMOr o 6 302823 = 6 26.968 y 
346206 5.0017 Se2785 26.963 gs 
1.600? 9.9530 5.3086 “9.960 ; 
165026 3.9180 3.59°7 26.964 x 
1.5772 3.8769 3.5729 26.9bb i Se Se 
1.5007 839% $0003 ~ 20.068 i 
“Ve S863 $.0023 3.6800 28.06 a 
3.8311 4.7655 rerers j 
1.5100 3.7201 3.5085 a 
1.5012 3.6930 3.5032 i. 
3.as7h + 6 | 3.5703 - 6 i | 
1.0708 3.6220 5.6057 4 
1.0878 3.$0T? 3.6005 1 
1,003) 3.5525 35.6038 
1.agee 3.5162 3.7220 
t.ntee Singa2 3.7388 
Pe 35,8906 3, 7994 
1.9873 504073 5.0938 
1.3737 3.3888 3.0713 
1.5085 3.3596 3 Ss 
4.3870 $.3905 ¢ @ 5.081 ~ 6 
1.39838 3.2075 3.9070 
1.3207 3.2858 &.0263 
1.3078 3.2285 0601 
1.2950 3.1955 Be10o} 
1.2823 $.1827 o. 106s 
1.2668 3.1928 lets 
1.2576 3.1022 8.22687 
1.2081 3.0728 4.2703 26 ,.06u 
1.25580 5.0020 MISTETY 28.965 
1.2209 3.0136 6 8 &.3Se8 - 6 28.060 
162000 2.9007 &. 8077 20. 04h 
1.1072 2.9560 6.a608 20,068 
4.3855 2.9276 BobBhs 26. 068 
11930 2.0095 &.$2a7 20.964 
4.1625 2.871? e.$752 20,968 
9.0832 2.8802 &.6te) 26,968 
1,.6399 2.6169 8.6655 20,048 
1, 1260 2.7809 &, 7003 ri Paro 


34, @b8 a.tite 2.7631 &. 7585 26.968 


oe 
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TABLE %.—Continved 
GEOMETRIC ALTITUDE, ENGLISH UNITS 


S.8032 
503995 022 
$.3002 


5.6808 022 
yoetet 
3.S7@5 
3.9085 
3.9162 
328763 
3.8027 
3.8008 
3.3705 

51, Gan 1.1920 3.3030 


1392.1 
$392.3 
1392.5 
($12.7 
1332.9 
1303.1 
1313.2 
t3tSee 
1313.6 
1313.8 
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Te 


5.0855 
S.0202 + 6 


0018 
05a eo 6 


&.S278 
&.e0as ¢ 6 


&.t127 
6.078! + @ 
6.0330 


TABLE X= Continued 
GEOPOTENTIAL ALTITUOE, ENGLISH UNITS 


Sh.937 
3b.097 


450606 
1346.0 


31.038 
31.081 


26,905 


26.96% 
28.966 
20.4% 


21359. 2.6900 022 507.8 2.2900 ¢ 6 
2 2ea37l 


9 
26.968 
26.964 


139905 
1309.7 


21829. ZobITe 1310.8 2.0332 
2te3s. 2.9006 1320.9 2.0139 
2tael. 203715 1320.2 1.9¢06 
atee?, 203867 1520.6 .orse 
Zibds. 2.3241 1370.6 1.0571 
2head. 2.5057 1320.8 1.0585 
21866. 202015 1320.9 1.201 
atera, 202996 eas 1.9009 
. 


2.0320 1323.1 toTt30 


2.0126 1323.3 1.6068 6 8 
21555. 1.0033 1925.5 4.0008 


P.raet 
v.7006 


21561. V.97R2 1823.7 4.0689 
2tser. 1.9553 1323.8 t,o? 
21574, 9.0585 1328.0 3.6336 
21580. 1,010 V32002 1.0082 


1328.4 


0.508} 
8.9842 


26.908 
26,0bu 


5.609) ri) 
6.7827 20.968 
6.037! 20,968 
8.9223 26.968 
9.0083 28,968 
9.0931 28. Ooh 


o. 1828 7E.4b0 
26.960 


26. %bb 


5.6715 3260.7 


$617) 1926.4 20.466 
5.5037 atoat, 1.6850 327.) 1.39909 26.666 
5.3108 21088, 1.6203 1327.5 v.3776 28.066 
$0570 rai Veotse 1327.5 1. 30ne 20.006 
$.0058 21700. 4.$008 1327.6 +.3520 28.068 
5.3$e3 21707, 1.9032 $527.8 1.5300 20.068 
$.33 aires. 1.$008 1326.0 1.3268 20.968 
$.2$26 207 0¢. 1.5582 1320.2 Vo5tes 26.068 
$.2026 25725. 1.5388 1328.8 1.3020 26.068 
51.808 5.1850 1328.5 1.05900 28,968 
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TABLE Ui—Contiwed 
GEOMETRIC ALTITUDE, ENGLISH UNITS 


t.tata = 1 
te ttee 
1.1000 
1.0896 
inb4d8 
1.06H4 
1.058! 
Gare 
$.03ta 
t.0278 SotFts 
$.0070 ~ 1 S.zzt3 - 6 
1.0001 
0.0034 - 2 
y.88Ta 
, 7922 
S.0078 
9.6088 
e.$420 
9.8263 
@. 5209 2.3930 
verog $1,932 22062 + 2 2.2911 
7e900 3b.93) e1908 
79099 39,930 Oebede 
Te297 53,930 6.9768 
7r6e¢ 59.929 8.890) 
79600 39.929 0.8008 
70808 51.920 @.7203 
e009! 34,927 0.6306 
80290 51.027 0.8937 
Cones 51,926 e.a7t? 0.2715 
ose) 31, 926 0.39905 - 2 @.3923 ~ 6 
ty 34.023 8.3400 
aloes 54.928 8.2308 
o12@2 31,928 @.9506 
oteeo 50.028 0.0735 
osere 31,942 7.0062 
gary 31.422 TeO1O? 
azote 31.921 Tease 
02278 $9,921 T7608 
2073 51.920 7280S 
82671 50.989 726210 - 2 
2869 3t.919 7.388} 
a3008 340908 seed 
elzeo 31.038 ° 
e305 31.007 75390 
03063 31.006 7.2639 Sa 
e3eet {St vis TotPaa 
 ecied 31,015 1. 02S¢ 
Oa258 30,005 ° 
meas? 51,908 4.9067 
onass 31.083 e980 - 2 
oeass 51.05 6.83 
64052 31.982 6. 7927 
09250 5t.982 6.7206 
egaag 31.684 06438 
esen7 31.980 6.6063 
05845 51.010 oar? 
Behe § 31.989 Oo. 8785 
$0242 908 68159 
$6640 31,068 6.352¢ 
90059 31.907 6.2939 - 2 
37 51.007 6.2327 
e70355 31.006 6.0735 
07238 31.003 6.0 tbe 
e7s32 51.905 6.0568 
67630 31.008 5.9008 
areze ie $. 9028 
08027 31.403 9.806} 
90225 31.062 $.6302 
e8a23 31,062 3.7780 
2 31.001 $.7202 - 2 
68026 54.001 s. 
eoote 33.900 $0126 
aoa? 31,000 $.9502 
evans 51,040 $. 5066 
eoers 31,800 $8508 
arena 31.847 9.0029 
00010 55,807 5.5518 
e200 31,806 3.412 
FOnGe 31,096 $.2919 1.8527 1328.2 y.30ke 28,068 
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TABLE 3.—Continued 
GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


22.768 
26.964 
26.088 


oteaa orange 755968 
sree | siete teees 
2he 28. 
same nese 28.96% 
ed one} 26.tea 
Pld - Oats 18.44a 
eaaes onzts 29.968 
oe weeny 20.400 
see bee 26: the 
ebbse ab. Foe 
93aee 94622 28.0as 
ose guage 28.960 
oneee cerry 20.460 
. W808 nea? 20.008 
$4208 ouaze 26.968 
ete 3051 20. ¥08 
none oszss weastt 20.%68 
eases oaens e208 26.968 
4206 esas? a S 
; oseee osase 
tees | Sazes 
| hie | it 
$4660 o4nne er? 
yeene 97030 31,077 
94000 gras! 30.are 5353.% #7300 1.370% 
orese 9te38 31.875 1330.1 ry ms 1.3038 ~ § 
orzee otess 33.679 1330.3 9.5590 1.5066 
: oreee ores? 34.870 1930.4 9.865) 1.6096 
oreee 90059 31,078 s34a.t oo 5TKt 1.0233 
i 97e00 oaze) 30.673 1334.8 9.2900 1.0308 
F 980co ened 39.072 9335.6 9.2038 1.8505 
90260 ry 50.072 1335.2 Pally) 1.0ea5 
oengo yaee? $0.7? 1355.8 9.0937 1.8702 
96450 @ se.ery 1395.6 6.9099 1.8023 
900so 99270 31.870 1.0809 1358.7 6.ecee 1.9066 
99060 Oba? 30.009 §.0321 622 1335.9 b.7he +? 1.5206 - § 
f ba daded e0aTe 31.069 1356.1 0. fosz 1.9382 
t one7e 31.088 1336.5 8.6225 1.9006 
9900 tocere 50.067 1336.5 5026 1.$0a$ 
9eneo to6zee 31.007 3336.8 O.ness ff 8.5783 
1osese — 100882 $4606 | 3336.8 | Uses th ar ory) 2 
100200 190968 39.646 $337.0 6.5078 1.6008 
188800 100886 391.845 0937.2 GO. 1306 1.6207 
1e0eee loloes $1. 0b% 1337.6 6. 1508 1.6400 
t ie1290 53.808 3.202¢ 1337.$ @.o7ee 1.6586 


3.1728 V337.7 | O.0002 6 7 arts - 5 


tezee6 105508 34.698 
193008 103513 51,857 


1399.3 ¥, 3e29 4.0000 
1339.5 7.2050 6 7 1.0302 - 4 


108600 4osi2? 5%, 852 
19n0e0 1905320 39.851 7.0553 26. 06b 
189900 toss} 31.83) P.7RS? 02) 1301.9 | 6.6501 6 7 2.0170 ~ 5 20. %es 
108560 106636 30.049 1342.6 hes 2.0673 
104800 106$82 31.088 1343.0 6.5426 2.0le7 
lovee? 3).0n6 1385.5 6. 40ae 2.1703 
107000 tovss2 31.043 s4.3 6.0507 2.225t 
967306 100037 51.083 1987.6 $9161 2.2601 
160S02 $).682 1508.8 S.7PSt 2.330 
108500 1000e7 34.880 1336.1 3.6309 2.9086 
160006 1oes73 34.836 9351.3 3.3002 2.0528 
tovsee 1160ra 5).897 2.1063 1982.8 $,982) 7.5150 78.965 
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TABLE Z.~Continued 
GEOMETRIC ALTITUDE, ENGLISH UNITS 


1950.0 
1350.9 


Pet ay 
te2dat~ 49 
be tees 


b.005? 


1.0352 922 
1.0893 


0018 
6.9702 
’ 


1.0009 
O.0735 e2t 
9.0827 
7908 
F.6007 


9.6095 421 


9 
ts3r.t 
357.5 
4337.5 
137.6 
1387.8 
1338.68 
1338.2 
0338.3 
$338.5 
1398.7 
1338.¢ 


1339.1 


102206 
102068 


8.8387 
8.7537 021 


0.0807 
V.OTOS o2t 
3 


53.0583 
33.682 


2.7196 
2.6038 


6.8766 


o.bt30 6 7 
634 


tousze 2.1677 o.uzis ¥3S168 zeaned 


FS 


3 
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- 
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3 


SHG 


ee ae a Oe rem er ae 


338 


Bct=t 
Mee awe 
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TABLF Y.—Continued 
GEOPOYENTIAL ALTITUDE, EMOLISH UNITS 


1,738 


25078. 


1etd.2 
teta.e 


tee8.e 


Oohned 


26.068 
26.983 


70,000 
16.608 


20.968 
40.908 


20.068 
728.960 


28. %6s 
16.90 
326.088 
26,968 
20.008 
28.06% 
0.600 
20.048 
28.040 
20.068 


139000 
5900 


teesao 


Wrens g Aap Hag FE Sam pit 


1910900 
126600 


basvert 
420235 


vaeret 
Yaeses 


bee 


reseee 
eee? 
anes 
fagare 
wegert 
thaeda 
1eees? 
(evade 
jereed 
Veande 


Mate eee enna 


30.708 
31,992 


31,763 
30, Pet 


3t.75s 


Y.TSS 
31,730 
31.726 
Sl. Pa? 
y1.t2s 
at. t2e 
4.722 
34.72 
St. Te 
3,708 


8. 3?ei 
8.1896 
0.0006 
7.0130 
1.6300 


“F.uele 


¥. 8276 
F. tate 
7.0109 
6.6590 


6. 10080 
6.403! 
$ob207 
e.2607 
oe HOS? 
o.0133 
3.8838 
3.7872 
3.6880 
3.3129 


3. S0a9 


TABLE X.-Continued 


S.8612 


w.easd 
2.82% 
mcttesd 
bebSti 
8.5006 
o.8067 
e.2948 
e968 
wutooy 
w.0003 


S.9ter 
$.625) 
9.730) 
8.0410 
§.4fot 
586d) 
$.0002 
5.393) 
2579 
3. 1@ee 


2506 
2985 


fe Oe ett ae emer oe 


19vs.3 
13%0.7 


Vet2z.s 
seba.d 
Yebe.? 
$0ts.% 
etT.d 
Vete.2d 
thie.e 
$820.5 
ezt.? 
teaz.e 


$e26,0 


teee.0 


GEOMETRIC ALTITUDE, ENGLISH UNITS 


1.03908 
1.7026 


1.0687 
1.1508 
1.180% 
Vottse 
1.0052 
1.0098 
1.0080 
1.0276 
1.0065 
#,8ene 


5, O07F 


8.0608 
8.1039 
a, tee 
mo 2dee 
4.3908 
bh Oee 
& hla 


inten emeniniatiiemins tt a 


loteonete team 


ve he BE TABLE BCor ed 
GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


Number {Peorticie ; Collision [ Meon freq f 
density speed | frequency poth 
n, ft? 


1ea0.6 Oso o 6 L.S4ot - 6 28.968 


$6500? 9.0708 4.9996 26.964 
9054.9 6.8967 e338 28.¢¢% 
$958.3 B.7109 4.0087 70.96 
teSu.d 305568 1.7038 28.068 
1883.38 6.3405 9.7305 20.46d 
1086.8 0.1099 VoT7O3 20.968 
ta5?.? 0.0364 1.0037 26.968 
$850.8 v.e773 1.8530 rive} 
2.1923 6.3065 Dy Pe | TaT2ed 1.8001 28. F0s 
190161 31,698 a.73@h = § 26302, B.thd2 +20 7856.5 tedtta ob 1.9256 - 8 26.68 
1Seeee 37.096 2.6008 2 388. 7.9949 1490.3 7,4332 $0652 28.983 
wre 59.608 2.0889 26385. tad 1050.9 r.20té 2.0013 26.908 
Wass 54.608 a.gest 24386. 766932 1039.3 7.1920 2.0902 26.968 
158191 31,441 2.5356 0586. 7.3866 1859.3 T.Olee 2.0798 28.964 
§ S1ARG 2.0073 2038¢. 7.8026 1959.3 6.6827 2.1202 20.96% 
31,608 2.0308 26390. T.26te 1889.3 6.7315 rary 28.96 
199715 31.607 2.3082 20301. 7.1258 1e50.3 6.62729 2.203% 28. 96s 
160222 $1,408 2.3075 20363. o-987T n50.3 O.u0O7 2.2b62 28.966 
160759 91.088 2.3027 26306, 6.0586 1059.3 6.3729 2.2090 26.968 
161237 30.682 2.2987 ~ 3 ae3es. 6.7230 029 «| th5e.3 6.2595 © 6 2.5343 - 8 20.068 
rerres 5t.601 202985 26346. 6.5058 ase.3 o.3328 205798 28.068 
102253 31079 17382 26308. .nT02 1059.3 6.0156 208258 28.90% 
1e2To) 31.676 2.0307 26397. $2 3869 889.3 5. 2008 2.8730 28.048 
51.676 4 ° 6.2260 tage, 3 5.708 2.5210 20.948 
wesrré 31.075 2.0509 26802. 6.1073 1459.3 $.0782 2.5708 26.968 
tonzse 81.675 2.0119 26803. 5.9910 1089.3 $.5700 206199 26.96% 
terrez 30.671 1.9735 26a0a. 3.6708 1eSe.: 5.moae 2.6708 20.908 
168300 31.670 1.0358 24205. S.7ane 1450.3 5.3598 261226 28.968 
1980s 51,068 +.07e8 2en07. $.46550 base.3 S.a5r7 2.7755 20.968 
166306 31.667 1.8625 - 3 26608. $.S873 420 165008 6.155 + b 2.829% ~ & 28.968 
168826 340665 9.8269 26809. Seba le 1659.3 4.0492 2.60%% 20.96% 
teras2 Stas Vo702t 26910. $.3379 1656.3 29629 2.980% 28.96% 
erand 31.662 Vo7rsTe aont2. 502362 1659.3 6.8663 2.9075 26-968 
166388 31.68) VoT2e2 2013, $o 1368 1459.3 &.TTSS 3.0557 26.964 
tesese 32.659 1.0008 2601s. 5.0386 1950.3 8.6685 3.3051 28.065 
tenses 31.688 1.6900 26nle. &.0n26 te$e.3 8.5053 3.1756 28.068 
140075 51.686 9.6273 2ontT. &Odae 1589.3 8.507? 3.2578 28.068 
s703e1 31.655 125962 2énte, &.7560 1989.3 &.b21¢ 3.3002 20.06% 
tropee. | 31.653 1.5688 2ante, e6O58 1nS0,3 4.3376 3.5083 28-966 
Wise? 31.652 1.9386 - 3 26025. 6574S 920 1459.3 bo2580 + 6 3Jau2td - & 26.966 
I71906 51.058 1.5065 1 26822. bobOes 1459.3 be 730 3.8962 20.90% 
iam) 33.649 1.a790 20800. enor? tasa.e 6.0962 3.5610 20,965 
IWav22 31.687 1.0828 2637). &.3285 457.8 &%.0203 5.6262 20.966 
175931 31.685 Yeb262 26363. 82596 1657.0 3.9857 326026 st 2 POS = 
173939) | 31.608) | 9.800e dt 2b Ste, 1 4 FaO-- 7 -HeS802-— 1 38728 003 28-968 
malin td SY. éa2 1.3751 26286, 80987 16$$,3 35.8008 3.8206 20.968 
1?a9se 31.681 1.3502 262587. &.0287 1aSe.5 367207 3.0008 28.968 
17S868 392839 v32$7 26229. $0820 1453.7 3.6602 3.9716 28.064 
brse73 51.038 3.3007 26200, 5.8065 152.9% 3.5020 %.ObuB 26.968 
17ese) 33.636 t.2780 - 3 26072. 3.0102 +20 1852.0 3.5200 + 6 b.N19e = 4 20.968 
176996 31.635 $.2500 26tes. 3e7att 1651.2 3.8590 no195S 28.968 
177098 31.083 142320 26015, 3.6782 1e50.% 3.3985 w.27gs 26,968 
\rece? 34.432 1.26908 26084, 5.6064 teed.d 3.33807 & 25522 28.968 
170515 Heb 1,107 20058. 3.5808 taag.? 3.2682 8.8328 20.008 
170028 342629 rays] 26029. 3.8763 1yat.e 362068 BeoS1S9 28.068 
Vvesss 31.627 to tean 20001. S.0t2¢ fea?! 3.14865 4.5990 28.960 
100081 31.626 4.1238 25072, 3.3805 Neae.2 3.0873 6688S 26.960 
1860550 31.628 1.1020 25¢68. 3.2803 benS.e 3.0291 we?T1? 28.968 
Velose 33.623 1.0027 25015. 3.2291 teea,o 2.9720 &.8607 28.968 
Vese? 31.82! 140028 - 3 25087. 301609 020 1903.8 2.9938 + 6 6.9518 ~ & 26.068 
182076 31,609 1.0032 25058. Sott08 160209 2.9607 5.9830 20.065 
102585 31,008 140286 25650, 5.056 seed) 2.8066 5.1383 28.968 
183005 31.006 1.A051 2se0), | 2.0085 ihat.s 2.7538 $2385 28.068 
103402 31.615 920440 - 8 25772, 2.0033 tead.e 2-701! 5.3327 20.968 
teehit 34.613 9.6037 257aa, 2.809) 1859.6 2.6808 $.0528 20.960 
senezo 3b.092 9.9%N6 asris. 2.8356 1538.8 2.5008 5.5309 26.965 
1esi2¢ 51.616 9.3286 25087. 2.7838 1e57.9 2.5300 $0391 28.966 
1eSese 31.609 #.3957 25058. 2a7Ste (a3? 2.5088 S.7eS3 20.966 
1861s? 30.007 8.9656 25040. 266013 ta3e.5 2.8856 §.8336 28.068 
1006056 31.606 e.018e - & 2560). 2.6317 620 1035.0 2,8060 + 6 $.96h2 = & 28.968 
87165 31.60% 0.0580 25573. 2.9828 1638.6 2.3407 6.0769 28.968 
tereTs 31.603 6.6936 25508, 2.5306 1833.8 2.35438 O.1919 26.968 
108103 31,608 0.3352 25515. 2.8677 1832.0 2.2711 6.3008 26.968 
188092 51.600 0.1707 25u67. 2b ty 1032.1 2.2275 06200 28.068 
teezor 31.596 6,02/ 25856, 2.3088 te ite2 2.1887 6.5513 26.968 
1aeTie 31,907 7.078 25830. 203592 1630.8 2.te2? 4.0787 28.968 
190220 316805 Tr. 7201 25001. 2.3072 1620.5 2.16075 6.0026 28.968 
wore 31,5903 7.5685 25373. 2.2601 1428.7 2.0609 6.92325 20,488 
telg3e 31,802 Teale 253ub, 2.2207 1427.9 2.0211 7.0688 20.908 
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TABLE Y.—Continued 
GEOMETRIC ALTITUDE, ENGLISH UNITS 


weight 
XU EXO So sie 


150300 1nG422 


tastes 


155000 193856 26351. 8.5261 920 1880.5 
158500 199599 ge30t, 8.35468 1660.5 
20° “2. 8.2089 ieSve$8 

194506 155338 2°3636 6.000) 1959.3 
197006 158627 20385. 7.805) 1959.5 
157500 194310 20386. Y.Tese 1889.8 
1$9000 186812 20387. 7.6018 1650.3 i 
188500 197306 26768. T.8S80 1850.8 
1$9000 150797 26390, 7.3908 1989.3 
159500 1se2z00 26391. 7.10% 1050.3 
160000 sse7e2 26302. 7.0606 020 1059.3 
160300 1s92Ts 26363. 6.9 tik 1859.3 
te1000 159766 26395, 6.7866 1059.3 
163590 140259 20304. 6.6573 1059.3 
162000 19075) 26307. 6.5326 $a50.3 
162800 Ve12s3 26398. 4.5096 1059.3 
163000 191736 26800. 6.2096 1859.3 
163800 162228 26601. 6.1716 1859.3 
198000 142720 26002. 6.0558 1859.3 
tessoo 163292 26403. 5.922 1859.3 
165000 103705 26005. 5.8307 620 1850.3 5 
165500 tonto? 26806. $2721 1459.3 
166000 168660 26n07. S.60u? 1059.3 
148500 16518) 26808. $.5098 1059.3 
167000 165673 26010. 5.8058 1459.3 3 
se7500 16616 26eil. 503081 1959.3 4 
yee000 166457 26812. 5.2086 1ese.3 : 
108500 Tsar 26813. 5.1070 1459.3 
169000 Vorent 26815, 5.0112 1259.3 Ps 
169800 Voans3 26aie, 8.9173 1ase.3 7 
170000 460625 24s17. &.8253 020 345903 ss 
170500 169917 26816, meT3R6 1459.3 7 
#71000 1896809 26820. &.4nse 1859.3 { 
171300 170101 26t23. 4.5588 1459.3 a 
172000 170593 26822. &.8733 150.3 a2 ee j 
172500, |. 374085 + 26308. B.30n2 OT h58.S @ 
173000 179877 26367. 8.3465 1057.7 B 
173500 t72006 26330. 4.2806 1856.9 F 
78000 172560 26311. be 16h9 thse. an; 
174500 173052 3.3728 26283. 4.0910 1655.3 5.7931 4 
175000 173Sas 1.3081 20255. | 8.0183 420 thSeod 3.7236 ™ 
175800 (7603S 26227. 3.9849 1853.6 k 
176060 17827 26199. 3.0707 1852.8 Ed 
176504 W?s019 26173. 5.8076 1852.0 CB 
177000 175510 26183. 3.7507 1a5102 i” 
177$00 376002 26°15. 3.6729 1950.8 
178000 prenes 26087. 3.6073 1880.6 
17e500 176985 29059. 3.5027 1898.8 
179000 WTA? 26031. 3.8793 1ea7.e 
179300 W779808 $1,627 26902. 5.4lee bea7.d 4 

l 180000 178860 33.626 25978. 3.3555 020 tena.d 4 
166500 178951 51.626 25980. 3.2052 ten5.5 ag 
181600 s799K2 39.623 29918. 342360 Vans.7 3 
381500 179938 31.621 25690. 3.1777 1bh3.® 4 
182000 190825 =| 31.620 25662. 3.1208 ten3. 4 
182500 190037 3ieete 25058. $0066) 1a52.2 
183000 $e1608 31.637 25806. 3.0087 teeta 
w3350> «|| (1a18ee 31.615 25778. 2.9583 WBAOLb 
18800; 1902301 St.dth 25750. 2.0008 1839.8 
184500 182882 30012 25722. 2.0603 1839.0 5.3106 20.968 d 
185000 193373) | 31.61! 25698. 2.7086 429 1438.1 5.6126 = 28.968 
185500 193668 25666. Z.7458 te37.8 28.068 | 
188000 188356 25638, 206059 3b36.5 20.065 
186506 3808e7 25610. 2.6008 3855.7 rT re 
teT000 188338 25582. 2.5906 1e30.9 28.968 
167500 405029 25558. 265512 1838.0 28.968 
198000 186320 25526. 2.5006 1435.2 28.908 
199500 1aset 25496. 2.6508 1e32.0 28.068 
19000 167502 25470. 2.0238 1031.6 20.968 
189500 1e77Te3) «| 30.807 25082. 2.3695 1330.8 28.068 
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a, TABLE W.—Continued 
GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 
Altitude 
H, f 2, ft 
9o00ee 19.787 2.1860 029 22 FOR 
1922754 20,968 
191600 192766 2.068 
191806 193275 755 ¥0 
$92906 1931s 28.966 
02500 i] es 20, Oba 
999006 s 20.908 
165806 osetia 28. 964 
’ 9 28.768 
190868 § tete.5 20.968 
104881 Wete.e 26.966 
1isee 197580 
106: 190309 
erece 19aa7e 
verses oosee 
190088 199008 
ieedee 20enes 
vovese | 206017 
199800 201827 
20seee 20sost 
200906 202007 
201008 
2013800 209066 
202008 203078 
202500 resane 
3998 2000ve 
203800 205300 
| 200000 206015 
4 700500 206825 1.2589 
} 203000 207035 1.2357 
. 265500 207585 
194000 209055 
206800 200565 
207800 200075 
207800 | 269800 
1 200889 290096 
2eesee 250606 
209800 anaes 
209300 211626 1.0430 
210000 252156 1.0233 
210580 212647 
231600 205187 
‘ 231300 % Tv 
212000 ately? 
18488 
213000 215198 
213500 215708 
218000 210219 
228506 206720 34.906 6.5961 
215000 217280 355.508 B.d32% 
218300 217736 31.512 6.2605 
2946000 278261 Si.$tt G.10Ts 
216500 216771 31.509 7.9890 
217000 210202 31.908 7.70338 
217300 219793 
219006 220303 
218500 220818 
219000 221328 
219500 221835 1302.8 
220000 222306 $300.6 
220800 222857 
221000 223367 
2215900 223878 
2220.6 220389 31,003 
222500 226000 
223000 225811 
223500 228021 
2228000 226852 1.88 1326.2 
2248300 226083 31,888 132h.6 
225006 227858 31,883 1322.6 28.968 
225500 227965 51,882 2.0u22 26,968 
226000 220aTe 51,080 25,968 
226300 220007 | Si.are 1 De.een 
227000 220008 | 31,077 78,968 
227500 2 e 31.87% 28.%es 
228600 230821 3b. aTe 28.068 
228500 231032 Stars 28,968 
220000 231583 Stout 26.064 
232058 51.870 1.558) 1306.2 26.966 


708500 
303000 
205800 


218500 


215000 
215500 
216060 
216560 
217000 
217500 
219000 
218500 
219000 
219900 


220000 


224500 


225000 
225500 
226606 
226500 
227000 
227500 
228000 
226500 
224000 
229500 


Geas02 O63 


Dame serehiss 1p SRR ae Aenielterane Ramee © bbe amenertesommnane een ee nen LLL LLL DA A ECCT Ee | 


Ain ssecmrsat ts ones erg ieéer, 
pen eke ape lie 


yerros 


T9SteS 
193468 
VOulTs 
19eaee 
199156 
199487 
190130 
10ee28 
se7is¢ 
197409 


19810C 


2025%% 
203008 


207816 
207906 


252316 


212806 
215296 
203785 
218278 
218Tes 
215255 
215785 
216234 
216728 
ait2te 


297703 
216193 
218682 
239072 
2194663 
22015) 
220680 
221330 
221619 
222109 


222598 
223087 
223577 
228066 
226555 
225045 
2255358 
226025 
226512 
227002 


34.582 


St. 30 
39,579 
31.578 
31.376 
31,978 
340573 
31.972 
34.570 
$t.$ee 
38. S67 


31,558 
31,582 


34.531 


31.337 
31.546 


33.522 
31.52) 


34,802 


51.89) 
31.889 
31,888 
31.886 
31.885 
31.883 
31,862 
31.880 
31,879 
31.877 


TABLE Y%.~Continued 


“19k SERIA eR LN ANNE AEDS BECP EU? 2 ee naan gg 


GEOMETRIC ALTITUDE, ENGLISH UNITS 


5.8552 


| 5.3526 


2.1196 


2.0776 
2.0368 
1.9959 
1.9561 
1.9469 
3.6785 
$.8807 
1,8036 
1.7672 
1.7313 


Z1588, 


1.5993 
1.5663 


1.3589 
1.3307 


1,207 
1.1080 


1829.9 
1e24.t 
isze.3 
1927.8 
{e26.6 
$e25.6 
1025.0 
1824.2 
1823.5 
1822.5 


serie? 
1820.8 
1620.0 
1019.2 
1818.4 
17.9 
iht6.7 
etS.9 
1815.0 
1ete.2 


Yaldae 
tat2.$ 
1010.7 
1610.9 
1450.0 
1a08.5 
1806.8 
1405.1 
1403.5 
1801.8 


1.2001 
1.3870 


Oo.8180 
0002 
1.0103 
1.0389 
1.0588 
1.0761 
$.0076 
Voth 
YoUSTT 
1.1588 


1.9795 
1.2001 
1.2231 


ToT276 
7.5788 


6.5130 
4.3790 
Oo28Th 
o.1583 
5.9015 
$8070 
So Tees 
SeG2e8 
305070 
5.3018 


28.96% 
20.968 
20.968 
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TABLE 32.—Continued i 
‘GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


z 

Prey ry | 

20788 31.aed 4.076) { 
31,082 4.0823 


202s? 
autrrt S1.eat 1.6290 
202203 PIP 1.0661 


cop aN me 


L 

28.908 { 
20.968 3 
} 20.968 3 
28 i 
% 
20.065 4 
26.968 ¥ 
4 
26.965 ¢ 
““ 
* 
4 
a 
i 

28.068 

26.908 

28.908 

20.¢68 

28.008 

28.068 

28.96% 

28.06 

28.048 

26.068 

17006. 26.968 
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TABLE Z—Continued Ee ae 
GEOMETRIC ALTITUDE, ENGLISH UNITS 


Number {Portitle {| Collision [ Meon free 


resis) 

weGa2e 

SPST 

5.670? 

3.7931 

3.7150 

3.6306 

5.5573 

31,809 3.0816 

236780 39,8a7 5.8078 


257260 Sd,06 
31,885 
Shebes 
Steae2 
31880 
3).83¢ 
3-837 
351.856 
31.638 
2anSOo 241066 31.833 9.1207 


248000 282155 8.9105 


289500 


ascooo | 27080 
2urs26 
2aa0ts 
2eesos 
2ueoes 

| 2u0n79 
zeeeer 
250055 

250905 

aSiuat 


2sione 
252407 
232005 
233383 
253071 
250359 
258007 
255335 
253022 
259500 256310 


260000 2seres 
200500 257286 
261006 257778 
261900 25826) 
262000 2587a9 
262500 250257 
263000 259728 
263500 200212 
268000 260699 
268500 261187 


265000 2eters 


oe 
2693900 28.968 


relies raat ee A ee AAALAC tT ee RNR panes tetbmee nee 


__.._._.. TABLE 3.—Coucluded 


GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


Specific 


30a579 


Mean free pd 
poth 
L, ft 


20.962 


25.961 
28.%61 
26,963 
26,040 
28,060 
28.95 
28.059 
28,9$8 
20,998 
20.087 


28.vS0 


274560 
280000 


785000 
203500 
206 


289500 
290000 


296500 


299000 
293500 
296000 
294500 
297060 
2975300 
298004 
248500 
200000 
29500 


s00000 


SPAR ROEDER net ee a as 


See 


273009 


are2go 
arerit 


20oer! 
2aresy 


205536 
286022 


290509 
290805 


709259 
2tStas 


31.28 


31.28 
34628 
34.28 
34.28 
31.28 
51028 
33.27 
31.27 
34.27 
31.2? 


31,27 


GEOMETRIC ALTITUDE, ENGLISH UNITS 


TABLE ¥.—Continued 


Pressure 


28.988 
26.000 


26.960 


28.960 
20.968 
28. 
20,003 
28.663 
28.983 
20.902 
20.962 
28.902 
28.96! 


20.961 


S aeinetcaiRion usar 


ST: ST. Vee Se 


Sdn deedined-odeatdnd.o ddd 
Asean new 


rae 


a ii 


BEESEBEEE cst 
Titi Mifiiy 


72238 


es ERSTE SRE yh RUINS SARE Co Bt 


30.16 
31.18 


53.12 


31.92 
34,32 
39091 
31099 


31,08 
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‘TABLE X.—Contiwed 
GEOMETRIC ALTITUDE, ENGLISH UNITS 


22583. 
22086, 


S1bas, 
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FABLE X.—Contitued 
GEOMETRIC ALTITUDE, ENGLISH UNITS 


sores 
ervey 
al 


bavze8 
eaves 


aahEh ant LRU RG Bea pal ee pete ek at OHMIC Le aa ce ors sees 
104 TABLE I.—Continved “a 
: > GEOMETRIC ALTITUDE, ENGLISH UNITS : 
i 
i 
j 
| 
i 
| 
} 
: 4 
id 
a 
i 
: 
$ 
’ 
j 
a 
4 
a 
varies. 
127660. 
! 
$ 
USITS?. i 
1$2azte. 
139247h. 
ortose Woon, : 
20001 1a03e. 
622623 100738. 
624705 teiose. 
626507 11303. 
0278088 les7st. 
30509 102068. 
632230 102006, 
osenty Vertes, 
ossees 13002. 
037070 19.3820. 
639790 Vesrse. 
$9629 $eenve. 
eussor d Voeu ss. 
645385 yearrs, 
oa7zes VeStl2. 
oetiol 1eSesi. 
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1sose?, 1.992 eth a 
182000 oretss | ao.tt a.dae reeeea, | tse a 
eet asiete fF s0.tt R282 iahaas. | Tedd am 
184606 seze7e | 30,10 e.zte t81870. | 1.528 = 
10: sba7ee 50.16 he $82 sted, 1.4 a 
atte oeeere | 30,00 8.088 192252. | tan q. 
112090 eoonas =| 30.08 0.028 1927909, | toes : 
198000 ovoase +08 1.904 isp0ss, | test s 
114000 eorzze «| 90,07 4.905 os9are, | teeit a 
118000 eoncee | 30,07 Seas isnore, | i.a07 | 
120000 eesear | 90,06 ster =t0 | 89000, | eater ote as 
122000 avress | 30.06 ert) esngoz, (1,557 ; 
426000 099708 30.05 %.0fe 1$eéae, 1.388 a 
126006 reise =| 30,08 sate ssaees, f 1.518 3 
128600 103439 $0.08 3.405 235328. 1.901 i | 
740600 POS306 | 30.03 3.50) tasero. | s.202 | 
192000 rore7s | 30.08 5.089 raeuth. | tedea # 
yeecoe | rovoad | 30.02 §.no? ssease, | teaer 4 
140000 710908 «| $0.02 3.95? tseaee, fF t.228 - 
198000 yeat?y | 30.09 3, 90? istomt. | t.202 7. 
7e0600 ayeas7 | s0.08 S.280 -10 | esrsee. | t.tes ote ye 
162600 730502 | $0.00 9.210 sayv2r. | tire nee 
renege rheset | 30.00 ates 1ShOFO. | te taz a 
teacce 2023) | 24.00 S446 rseeia, | betes +: 
1Heeod rznoes | 29.98 $07? 9507d7. | tetyy 3 
$6000 729950 | 29.08 3.026 190000. | 0.005 a 
752000 429022 20.07 2.981 1S¢han, $. 100 % 
798000 727685) | 29.8? 2.930 sores. 1.085 £ 
‘ 790000 729580 | 20.96 2.696 tedoeu. | 1.070 a 
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762000 T39bde 24.95 2.tts 160952, 1.028 a4 
166000 750005 29.08 2.736 veezes, TeObS os 
166006 7seese | 29.93 2,008 verses. | #.001 2.230 1,500 2H.89 uo 
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172000 Teebss 29.92 «$06 162340. O25 2ahS? 1 .a3) rive 2 “ 
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778000 Teetss 2eaet a.Ste 162468. 9.975 20 tbe 1.676 2a.$0 - sf 
170000 750018 24290 2.800 teases. 02538 2.076 1,696 ri yyy | eed 
700000 rs)e7s | 20.90 Qwat 10 | vesmes. | 0.033) ot 2.053 © 0 | t7te 0 5 | amen “a 
782000 rsarst | 20.69 20th 103750. | 9.015 2.028 1.Pat 2nees 4 
188060 759580 | 29,08 a.gve 100033, | 8.098 2.003 1.768 2baes 4 
784000 757s 20.88 20505 youSis. 9.785 bathe 1.70 Zbaet j 
788006 790303 | 20.87 2.583 sansoa, | 8.070 1.055 1.016 20.38 ‘; 
190060 Yorieo | 29.07 2.281 tenoet., | 0.556 991 1.838 2eeke rl 
102060 wesoi? | 20.00 2,290 sasias, | e.ene 1.088 t.o38 23,38 % 
768000 Tene? s rig} 2.209 sosaed, B.380 4.085 1,062 24,55 Ms 
790006 reetse | 20,85 2.180 vesv29. | 6.230 1. Baz 1.006 ae, s2 go 
reE000 yeasan | 20.88 2.158 1eeot2, | 6.129 1.686 1,051 ted 4 
009000 vrease | 24.00 2.120 -tv | s0e2es, | s.028 03 1.600 60 | tesa 6 3 | te20 a 
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#25000 7essoe | 29.0? 1,906 veeees. | aeoes 1,466 2.202 28.07 
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9e5009 Ov Tes 29,40 7.5% 1007482. 3.68$ 1.508 $.068 22.87 re 
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'60$c00 2Gele2. 8.297 RGD, 2.36? 4,892 17.29 
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Table VI 


SOUND SPEED, COEFFICIENT OF VISCOSITY, KINEMATIC VISCOSITY, AND 
THERMAL CONDUCTIVITY 


English Units 


Noth: A one: or twoedigit number (preceded by a plus or minus sign) following the initial 
entry of each block indicates the power of ten by whic that entry and each succeeding 
entry of thas block should be multiplied. A change of power occurring within s 
block is indicated by a similar notation. 
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TABLE MI 
GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


altitude | S474 | Coetticient of viscosity 
n 


H, fr | z, ft |. Ser, Hy ete a Degee peo i 
ft sec"|Ib ft' sec Ho ft" sec No 
-16500 -tene7| 176.08 1.3056 - $ 1.08585 + 0 1.0806 - & 6.87302 - 
- 16800 16387] V177.71 1. 3050 1.08538 1.0830 6.88789 
- 16300 ~16287] T1TT7.3S 1, 3088 1.08883 1.0853 
= 16200 ~16ne7) 1176.99 1.3038 1.08833 1.0877 
- 16100 16086] 1176.62 1, 3032 1.06382 1.0900 
=16000 -15968] $176.26 $ 1.08331 ¢ 0 1.0928 - & - 
~15900 -19868|] 1175.69 1.08280 1.0988 
-1$800 -1S786] 1175.53 4.08229 1.0972 6.97800 
~1$700 ~1$e8e] 1t7S.16 1.08179 1.0998 6.99317 
- 45600 =19588] 117.80 1.08128 1.1019 7.00837 
-15300 15868] VITe. es 1.06077 1.1083 7.02362 
- 15800 =183989) VI7TS.07 1.08026 1.1067 7.03891 
~+1$300 352609] 1173.71 VoOT9TS 41.1091 7.05828 
-15200 -15189] 1173.38 1.07926 iPaper) 7.06962 
~15100 19009] 1172.97 1.07873 Te 1tho 7.08503 
-15000 | -tngae| 1172.61 S| 1.07823 +0) t.ttes-s] 7.20089 - 
=14900 | -1he89| 1172.28 1.07772 1.1189 7.11599 
= 18800 18710, 1179.68 2.07721 1.1233 ToU5056 
+18700 14690] 1173.51 vo.O7T6TY 1.1237 7.18713 
=~ 18000 -1eS90) DIT1,95 1.07619 1.61262 7.16278 
-14500 Ba90)] 11TO.T! 1.075638 1.1287 7.178be 
- 18800 4390] VITO.wt 1.07517 1.1308 7.19816 
= 18300 -18290] 1170.05 1.07866 1.1336 7.20992 
= 18200 18190!) 1169.68 1.2046 V.O7815 1.9381 7.22573 
-18100 18000] 1169.52 1.2909 1.07368 1.1386 7.26158 
-18000 | -13901] 1168.95] 1.2003 - 8] t.073912 © 0] Fetelt =e] T.2steT - 
13900 -13091| 1368.58 142097 1.07268 Ve 1836 T.273ut 
-138600 13791) 1968.22 1.2891 1.07210 Ve 16! 7.28980 
-13700 | -13601| 1167.85 | 1.2085 1.07159 1.1886 7.30582 
-136C00 13591} 1167.88 4.2079 1.07908 1.1St2 7.32150 
~- 13800 <83eOT] PIETL. HT 142875 1.07087 ¥.15397 7.33761 
-13800 ~13301} 1966.75 142866 1.07006 1.9862 7.38378 
=13300. 13292} 1160.38 4.2860 1.06955 1.1588 7.36999 
=~ 19200 13992] 1265.01 1.2858 1.06903 1.4613 7.38628 
-13100 ~15092] 1165.65 1.2608 1.06852 1, 1639 T.bO2Sh 
-13000} 12992] 1165.28] 1.2882 - 5 [| 1.06801 0] 1.9665 - 0] T.nteee - 
-12900 ~ 02892) 1168.91 1.2836 1.06750 1.9691 7.83528 
-12800 | ~1279z] rlen.se} 1.2829 1.06698 1.1776 Tesi} 
~12700 | -12092| tlav.t? | 1.2823 1.06687 ater 7.6e820 
-32000 | 12392] 1103.81 | 1.2817 1.06896 1.1788 TeuBe?3 
-12500 | -12n93] Ites.ee | 1.2805 1.06368 1.1798 7.50130 
-12000 | ~12303] N1e3.07 | 1.2805 1.06093 1. 1820 7.50703 
212306 -12293| 1162.70 1.2799 V.06802 1. tbe? 7.53860 
-12200 | =12105| 1862.83] 1.2792 1.06590 1.1873 7.55131 
-12100 -12095] 1161.86 1.2766 1.06389 1. 1699 7.50008 
-12000 | -11903| 1161.50) %.2700- 5] 1.06788 +0) 1.1926- 4] 7.50n8e - 
-11900 11893] 1169.23 1.2778 1.06236 1.1952 7.60975 
-11800 -19793) 1160.06 $.2768 1.06165 1.1979 7.61865 
=t700 ~UtOgs| 1160.49 1.2762 1.06133 1.2006 7.6356) 
-11600 11506) t160.12 1.2735 1.06082 1.20382 7.6526) 
11500 <1eees 1199.75 .27e9 1.06030 1.2059 3.60966 
-19800 1180.38 1.2783 1.05979 1.2086 7.68676 
-11300 4199.01 1.2737 1.08927 to2003 7.70390 
711200 1156.68 1.273! 1.05876 Pr aly) T.72010 
~1190C -V100e] 11Se.27 Ve27e% 1.058628 b.2167 Tr. 78838 
+11000 -1099% | 1157.90 1.2718 - 5 1.08773 + 0 V.2198 - & 7.75568 - 
- 19900 10898) 1157.55 Ve27t2 1.08721 4.2222 V.77298 
+ 4900 ~lo7Tge | 1157.16 ¥.2706 1.03670 Ve22e9 7.79037 
- 10700 10695] 1156.79 1.2700 4.05638 62276 7.80ret 
- 10600 -10595] 1156.82 1.2693 1.03566 142308 7.862530 
- 10500 10895] 1156.05 1.2687 1.05515 Vo2331 7.84268 
-10800 1155.66 i] 1.05863 1.2389 7, 86008 
- 30300 1955.31 1 T.0S5e01 1.2307 7.67807 
~ 10200 1158.98 i] 1.05360 Ve20tS 7.89577 
- 10100 1158,$6 1 1.05308 Ve2bh2 T.OT3St 
10000 1ise.t? 1.2656 - § 1.05256 ¢ 0 1.2870 - & 7.93130 - 
= 9900 1953.62 1.26 1.035205 1.2896 7.e9td 
-9800 VISS.8S 1.2688 1.03393 1.2527 7.96708 
-9700 1153.06 1.2037 1.05T0F 1.2585 7.93898 
~9800 1952.7) 1.2631 1.05089 162583 6.00248 
9300 1152.38 i] 1.00998 1.2612 8.02193 
- 9800 1151.96 i] VeObGRS 442640 €.03918 
~93560 1191.59 i] Fe ONKGe 142669 €.05728 
-9200 9199.22 1 1.08882 1.2697 8.07586 
-9100 9096] 1150.85 1.2600 1.08790 402726 G.0937e 


Thermal conductivity 


i, 


BTU fr''sec'oRy" 


b.bT36 ~ 6 
ro tard 
6.5688 


&.e372 ~ 6 
woh 3e8 
&oe320 


6 
6 
&. 35690 
be 3666 
a. 36bl - & 
e567 
&. 3592 
46 
é 


1.09985 
1.09926 
9.09866 
1.09807 
V.007R? 


1.09688 
1.09628 
1.09568 
1.0950% 
1.09an9 
1.00369 
1.09330 
1.09270 
1.09210 
1.09151 


1.09091 
1.09031 
1.08971 
1.08912 
1.08852 
1.08792 
1.08732 
1.08672 
1.08613 
1.08553 


1.08893 
1.06833 
1.08373 
1.00513 
1.08255 
1.08108 
1.08138 
1,0807% 
1.08018 
1.079Se 


1.07698 
1,0783% 
VeOTTTR 
VOT 1s 
1.07658 
t.0?7sen 
1.07538 
V.07aTh 
1.07e1e 
1.07358 


1.07298 
1.07238 
V.O7178 
VeO71Te 
1.07053 
1.06993 
1.06985 
1.06873 
1.068138 
1.06755 


1.06693 
9.00632 
1.06572 
1.06512 
¥.0685¢ 
1.06598 
1.06331 
1.0027) 
1.06211 
1.06150 


1.060¢0 
1.06030 
1.05969 
1.05909 
1.05889 
t.057680 
1.05728 
1.05668 
1.03607 
1.05587 
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TABLE MI 193 


GEOMETRIC ALTITUDE, ENGLISH UNITS 
Altitude Sound Coefficient of viscosity Thermal conductivit 
speed y 
k, 


C,, B, Bias 
ft sec'ltb ft sect Ho BTU tr'sec'oRy" 


Kinematic viscosity 


16500 Wt78.13 1.3037 = $ 1.08591 + 0 1.0803 + & 6.87106 BoNTS9 1.09905 
= 16600 WTT. 76 123051 1.08560 1.0827 6.88597 BobTIS 1.099S% 
-1¢300 VIT7.80 1.5085 1.08490 1.0850 6.90090 &.86ot 1.0067h 
- 16200 16203] 1977.03 1.3039 1.08839 1.087% 6.91588 §.8666 1.098th 
-16100 -VONI2 | 1176.67 123033 1.063868 1.0697 6.95080 RdbN2 1.09755 
- 16000 -10012] 1176.30 1.3027 - $ 3.06337 + 0 1.0021 = & 6.98595 &.b6r8 1.09695 
-15900 ~tS912 7 1175.98 1.3020 1.08286 1.0985 6.96105 %.8508 1.09635 
-15800 -15012] 1175.57? 1.3018 1.08236 3.0989 6.97839 &.8509 4.09578 
~1$700 “15712 ] 1175.2! 1.3008 1.08185 1.0993 0.99137 bebSS 1.09916 
~ 15600 “15612 | 1178. 8% 1.3002 1.00338 t.1017 7.00659 &.b52) 1.09056 
18400 15512) DN7e.88 1.2996 1.08083 1.1081 7.02166 Be bh96 1.09396 
15460 atSeUb | Peet 1.2990 1.086032 1.1065 T.O371T bobeT2 1.09356 
-153C0 “153591 ] 1173.7S 1.2988 1.07981 1, 1069 7.05252 oh bes ¥.0927F 
- 15200 “15201 1173.38 1.2978 1.07930 Tots 7.06791 be bh25 1.609217 
~15t00 ~USdEDT 1973.08 1.2971 1.07879 Ye.tis? 7.08336 bob S99 4.09157 
-15006 -1501T |] 1972.05 1.2965 - $ 1.07628 ¢ O 121962 - & 7.09882 &.uSTS 1.09007 
-18900 16901 | 8172.28 1.295? Veorrr? 121186 Totesh &.8350 1.00087 
“18800 1eBtt |) TI71.92 1.2953 1.07726 1.8210 7.12990 ob526 1.08076 
~TH700 e710] 1970.55 162907 VeOT6TS 1.1235 7.18831 6.6302 1.08998 
- 16600 ~2eStO] VITILIS 1.2981 1.07626 1.1260 Te 164186 b.e27? 1.00858 
=18500 ~18510] 1170.82 1.2935 1.07573 1.1288 7.17885 b.b253 1.08798 
-Tbk0d ~1eelO} 1170.85 102729 1.07522 141309 1.19259 &.b229 3.08738 
- 16300 -18310) 1170.08 122922 V.O7eTT 1.13358 7.20887 &.b7208 1.08676 
- 16200 18210 | 1169.72 1.2916 1.07820 t.1359 Te22019 180 1.06618 
-16 400 ~16119) 1169.35 1.2910 9.07368 1.1368 7.28006 bob1Se 1.0888¢ 
- 14000 18009 | 1168.98 1.2708 - $ 1.07317 © 0 1.1809 - & 7.25597 bobs! 1.06899 
- 13900 -13909 | 1160.62 1.2896 3.07266 1. 1e3h T2798 &.h107 1.00839 
~ 33800 -13609 | 1168.25 1.2892 1.07215 1.1859 7.26793 e085 1.98379 
-13700 -13709 | 1167.88 4.2685 1.07 16% Patt) 7.30398 &ohOS8 1.08319 
~13600 13609 | 1167.51 1.2079 VeO7103 1.1509 7.32007 &.bO5e 1.00259 
~13500 15509 | 1167.15 1.2673 V.07061 1.1855 7. 35620 6.8009 1.08199 
-13800 ~13809 | 1166.78 1.2867 1.07010 1.1560 7.35236 8.35985 1.08130 
-13300 - 13308 | 1166.81 1.2061 1.06959 1.1586 7.368061 b. 396) 1.08079 
-13200 - 13208 | 1166.06 1.2855 1.06908 o1eut 7, 38868 Bo 3936 1.06019 
-13100 ~ 13108 | 1165.68 1.2848 1.06656 1.1637 7.40120 be 5912 1.07959 
-13000 -13008 | 1165.3! $.2082 $ 1.068605 ¢ 0 1.18663 - & T.81TS6 &.3807 1.0789¢ 
12900 -12908 | 1166.98 1.2836 1.06738 1.1668 7.83597 bo $063 1.0785¢ 
-12600 -12808 | ttos.S7 1428630 1.06702 ira kany 7.85002 bo 5858 V.07T79 
-12700 -12708 | 1168.20 1.2628 1.06651 .ITed 7.86692 bo Sale V.OrTrte 
-12600 -12606 | 1165.63 $.2618 1.06600 101766 7T.bOSeT 8.3790 1.07659 
-12500 12507 | 1165.87 1.2831 1.06586 1.0792 7.39006 bo 576S 1.07999 
-12600 12607 | 1163.10 1.2805 1.06897 1. 18te T.S1670 be STht 1.07588 
- 12300 “12307 |] 1162.75 1.2799 V.06bn6 1. 18e5 7.335338 We SINE 1,.0¢a7@ 
12200 ~12207 | 1162.36 1.2793 100639 1.0871 7.95012 uo 3692 1.07816 
12100 12107 | 1161.99 1.2787 1.06343 1.1897 7.56600 366? 1.07358 
-12000 “12007 | 1161.62 1.2781 $ 1.06291 6 0 1.19268 - & 7.383872 eo Sons 1.07298 6 0 
-11900 ~T1907 | 1161.25 V.277s 1.06280 1.1950 7.60060 4.3618 1.07238 
-11800 -11607 | 1160.88 1.2766 1.00188 1.007? 7.60752 6.3508 1.07178 
11700 -19707| 1160.5) 162762 1.06937 1.2008 T.638be &. 5569 1.07018 
- 11600 11606 | 1160.18 162756 1.06085 1.2051 eo 3585 1.07087 
-1t500 11806 | 1159.77 1.2750 1.06036 1.2057 6.33520 1.00007 
-13800 -1t808 | 1159.80 T.2%a3 1.05982 1.2088 7.68569 be ShOO * 
- 11300 “10308 | 1159.03 1.2737 1.05931 Ve2tue 7.70285 ee Sbr2 
=tt200 -11206 | 1158.66 1.2731 1.0587¢ 1.2138 7.72008 be Saar? 
-1t100 -E10e | 1158.29 1.2725 1.05627 1200S 7. P3732 &o3e28 1.06756 
-11060 -11006 | 1957.92 1.2719 5 1.05776 ¢ 0 t.2t?3 - & 7.73863 &.33e0e 1.06696 
- 10960 -10906 | 1157.55 Ve2712 V.9ST26 122220 T.TTI09 &.335Te 1.06636 
10500 -10806 | 1157.16 1.2706 1.95673 Vo226? Te TBPRQ . 3509 1.06575 
- 10760 -10705 | 1156.8) $.2700 1.05021 1.2275 6.3325 1.06815 
=~ 10600 ~ 10605] 1156.86 1.2696 1.065369 1.2302 &.3300 3 
-10500 -10505 | 11$6.07 1.2688 1.65518 3.2330 
10800 10805 | 1155.70 1.2631 4.05866 1.2356 
-10300 -10305 | 1155.35 1.2075 1.05ete 1.2303 
= 10200 10205 | 1158.95 1.2069 1.05342 .2uts &.3202 
10100 10105 | 1158.58 1.2603 1.05508 Teadhal woSITT 1.06183 
-10000 ~10005 | 1458.21 1.2656 - 5 1.05258 ¢ 0 1.2869 - & &o3993 1.06003 
-9000 -9905 | 1155.66 1.2650 1.05207 L.2n07 8.3128 1.06033 
+9800 -9805 | 1153.87 1.2600 3005155 1.2525 &.5108 1.05072 
~9700 “9705 | 3153.10 1.2636 3.05103 1.2558 7.9Ont? &. S07? 1.05012 
»=9300 9608 | 1152.72 1026351 1.05052 4.2582 6.6u216 &. 305% 1.05851 
-9500 “9506 | 1152.35 122625 4.05000 1.2610 6.02026 &.3030 4.08701 
-9800 Feds | 1151.98 1.2619 1.06908 1.2639 8.03836 &.3005 1.053730 
-9300 -9308 | 1151.61 Ve2Ots 4.06896 1.2667 8.05852 &o2981 1.08670 
-9200 9206 | 1251.23 12.2607 1.08888 122698 8.07aTs &.2950 1.05610 
-9100 ~9108] 1150.86 1.2600 1.08792 1.2725 8.00301 8.2932 1.05589 
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ise TABLE WI —Continued 
GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


Altitude sound Coeffigent of viscosity 


SPcse 


1 Aa fy mam aed, 


Kinemotic wiscoaity 


Save ery Mpa 


Thermal conductivity 


k : 
BTU Et sec ORY” 


Hote t zm | Ge tw, | past 
: ft secliip fr! sec Mo 


7 


9806 0400 [1190.87 tease - 6 taarie co 1.2788 = © aizes - 1 4.0$—m4 
-eet 800s [1 196, ¢¢ 1.2566 i.dnade 1.2703 #.1foat 1.04026 
=0000 0196 [tiee.58 .99et 1, 006%8 1,202 6. 1nge2 1.09005 
meres 29006 [iter 30 1.2874 1.00Sas 1.208; B.laras 1eO5SO5 
0485 =0506 |i 000,99 ae? 0049 Vent 5. eset 1.05305 
#8400 “ane? [itebet +.2sed H.onare be 206 0.40099 $.05han 
008 O30? [idea de 1.2556 V.Quazt t.2e2¢ g.22Ht t.OST28 7 
«ouaa oBEOy [1 te? 85 t.2544 baGe37s 1.8238 B2ete4 1.05008 P 
“8206 8907 filer ee tiddea 1.98373 | 1.7088 6.20003 1.05008 
oats uhee? fier. t2 t.g338 t.daati i.8007 @.27e22 1,Geea2 
~9000 7007 Jsna.te Veassb = § iP ee Y.$oef- a 0.79096 + ft -4 £.Ongsl e 6 é 
-1904 =FO0? ji tea. 2? 1.3833 boon tet +, 90r8 B. 9099 b.Gs6as t 
~ls 1707 itteecee te dt19 tre tte t.Stet 6.534901 t.terad 
~9reg 7897 TEEGS, OF Petia) 4.98962 $9090 @. 35097 +. Gated 
“7ebo <7S0? [eset tobe aL 9906 é.$79°9 3 1.00499 ; 
~1e =Jeor [hee.e? 1.2968 t.osesa tedver Go303 : +.08sre s 
=7ade aVpey 11t6a.% = i e a BRizet t.ousre 5 
“ree -VaeT [riaa. ts es +.09038 1945? Be 8STSO te Ouas? 
~7208 «P00 [)tes, 75 yodeat 1.09862 {hour o,asere 1.0029? 
~vtee ~POOO hina, 38 1.20hs 1.69709 4.9300 G.eroty 1.0aspe 
~100e <900 [1103.00 teanee ~ 5 1.08007 © 6 1.9908 - bh e.eness sf -6 1.00273 6 O 
=6060 +. dees 1, $509 6,$0eee tah 
~4nee V.05903 1, $n0e 6.52006 1.C01$e 
“ole 1.03560 1, 3u8e $.$agbe VeOd ues 
ere 1.03680 t.gert 6.390709 $.00059 
-ofee b.egn%e 1.3502 a.9ars7 1.05072 
~6nee 1.05409 1.9983 e.eort? bo05011 
“0H 1.09391 1.9908 6.62090 1.03091 
~7ne v.ogare 1.9808 #.08ere 1.O3eO 
=450@ 4.0922? 1.39027 6.66907 &.2193 1.69728 
“10H «5 1.09076 6 G 41,3030 - © - 4 bi2ter - 8 4.05060 6 6 
~4900 4.03922 1.5000 wezie2 1.03007 
5000 1.08008 veRPZY $eO5Su7 
~sTea 1.03007 V.578s +.09se6 
: “ 1.02068 fares 1.o3aa5 
«$960 V.O20t2 1, 5016 1.033a8 
-sn0 1.63840 1, 36n8 6.09908 
“Ke 1.02007 1.9880 1.08202 
$20 1.02756 t.gots V.0Ste2 
-110 \.0area 1, 900% yoOS21 
24000 ~5 1.02099 6 © 1.207F - & ~t - 6 $.09008 + 0 
~a0ee 1.08¢07 4.8010 1.02990 
aed 1.02588 1, eon? 1.02050 
ate 4.02002 PROFS 1.02877 
~eaed f.02059 Veevo7 reO20te 
~03ee 1.02306 1.8180 t202784 
nee 1.02398 beets 1.026¥R 
0808 0.02781 $.9200 1, O2633 
=0200 $.02428 b.0250 1.00502 
oelee .020%6 touars V,O2908 
~aaee -% F.8asz36 O | t.a8Oe - & -4 - 4 er er) 7 
--- are ~9e “7 ¥.82075 — yiasd? 1,02300 
~ 9000 6.02097 tears 1.02328 
-3700 1.6t00s 1.0006 1.0220F 
= 3000 t-Os002 1.eeb6 102206 
“we 4.01058 1.eare tO2ths 
-ei 1.01806 4.0800 1.62088 
~3ee VeO1TS3 PoeSe2 1,02028 
= $200 H.0rrot t.agva 1.01062 
~tee haObons 1.8et0 20218 t.Oleor 
~ 5066 -$ Leotses + 0 - 8 Stee ~ 1 ~@ t.O18S¢ + o 
3900 teOtSe2 r] *, 95904 V.01Tre 
= 2660 beuleae bares #. 98760 V.O0ti? - 
-2700 toO18 56 Teetad o, 5t0e2 1.01686 { 
31000 1.01383 devas ve eOled 1 1,01505 
i 2408 1.01596 t.0o07 9.82065 1,01930 
~20¢e 1.09277 1.0es2 .0ue2rd . 
+2300 1.01226 1.eea? OhOPSs ie 
+2200 voit 1.0023 #0000 . 
' 2100 2100 bie. ed 1.2090 1.08090 1.0048 east ty 
: “2008 2900 pize.16 Veais2 - 5 1.01004 + © 1ebOOS ~ 9.93900 - 1 wellte 
' = 1400 “1900 P128.72 ary) b.01G02 1.5029 ©.95835 eel tee 
i = 1806 “1600 ta, 38 aise 1.0008¢ 1.9008 ¥.50087 
~ 1700 “910 Pi22,00 ‘2008 b.eeece 1.9100 4.60385 
i - 1000 -1900 po72,5? 1.202? 1.00053 1.9096 9.6260) : 
1806 ~1500 Dtz2.9¢ 1.2426 1.00706 Ve90r2 *.6b025 : 
= 1006 -th00) pt2 te bi2ate 1, 007es 1.9208 .072t7 ‘ 
-1po0e 1900 Pt2d,08 tatoo? 1.00003 1.9200 ¢.09808 ; 
= 1200 1990) P2108 Ve2dot 1.00000 4.$200 o. Piel? ! 
“109 “1108 plto.ee 1.2005 1,008a? re syy ,7eN22 1.00076 “ 


inter cece bo - 
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TABLE I ~ Continued 
GEOMETRIC ALTITUDE, ENGLISH UNITS 


ae ad times DA ARP ip 


Kinemane wecosty Thermal conductivity 
ee ear mene 

k, 

Sty te ge ear 


“9800 Lontad H.2798 G.tttse o, 7007 + 6 

Sy 1.00000 V,atar 6.92071 ©. 2062 t.0$n70 
~980e Tease taaeid @, iuots a Fest +. bites 
-8780 $-O0h8e b.aeue &, 1000! e. gars +0880? 
~8060 t.Gusta 1,a0r9 6.40504 6.2004 1.08euT 
-8406 f.0RbRe 5 69, 3858 $.s6372 ea BSR j techies 
aa8ee | tegisr | Ssgsegs erry) eanase | a ress erist 79 
they {asso didette $1, 2e8F eres artss 4.93005 
“sige 4.2500 1.0aSaa +2007 Q.2ses? 8.2718 1.054864 
ctor o@TCs | pteras i,asse ve@ezre2 $,900f &,ataes ue 2bts 1.90 ver 
-1m 0009) thee, tz t.2542 - 3 1.06286 > 6 ieee - e.evtne = t .2eet - 6 oe 
«tee -7ees | 16,4 $2588 t.onise 1.3078 irs 2 B26 t.0aga3 
«theo ares] pteece? tase trOntte 1.9106 O.9iste erdatt 1.907e2 
-7P06 aTTOT | Ubas.od O.a503 teovges tote 0. 34080 e2ser $.0ator 
~teoo ~Teod | thobse +2406 tebeetz 1, 814e 4, boo &, 2982 L.Dsek! 
~ 2885 atigdi rtaaee +) At Tooter pepsi sy b. 59256 wavht 1100508 
~Pe0e shoots | ttae.$t 1, 2eee b.onver | %.$200 een? we23dd b.o0b20 
=1800 21s] tee.ed Pry YoOSGS5 t.43%8 Bestel e208 t.Ounse 
+7200 102) VIS’ ‘, zea) 4.09808 1, sae esen wirees 1.00506 
~106 -¢tea | tieb se 1.30% 1097S 9.9907 @. cates wed t.ovgse 
«1000 ~Yood | VINd.ot f.daae- 4 1.09008 + @ ¥,990r ~~ & e.eever- + beable @ P.oarrr se 0 
4900 e002 | Dhaz.08 Ve2eer 1.Ataue vaste 0. $0856 ages t.Oarte 
~0000 aan) | bhude ze r.d0% 1.05598 4.9860 6.93006 rr’! p.0018s 
«ates ~oror | $401.08 iis.) 09902 1, 90ne 6, Salon e.2bee 1.00605 
+ ok00 wao0d | 111.9! $20 {.0fa99 1. gate oeterar rit r.$0ese 
0990 ~os02 | 10nd ety ta 1.05037 1.990) a. $000? e.22es HOS078 
+4000 “e002 | 1196. 7A 208) 1.00008 1.9992 @,06er2 0.2268 tes0te 
-0 90902 | 1180.38 1.2825 4.09992 t.8$e0 @.076s3 e.zael 1.0942 
+0200 6202 | $186.00 rity) 1.09260 1.3595 &.0age atate V.Ontort 
“olog vatoz | teae.es 1.202 $.ega2? 1.3026 0, 4aa52 wee? Vo Os SO 
=9000 -OH52 | 1188.28 1.2000 - 5 r.OsITS 6 @ 1.3000 + 8 O.oheso- 1 wedter = 6 1.03009 + @ 
=$#00 ~$902 [ 1188.08 1.2006 beOn2d 1. eee a. Pease weztea 1.03008 
=$006 +3002 | 1990658 V.2908 b.O80TS 1.5921 O. Fdbue water 1.08009 
~$700 ~5702 | 1098002 2967 1.00008 elit a. 7aaeg ho 2ees 1.oseer 
~$eeo ~Seoz | seer. rts 1,280 1.02065 1.3760 a. tenet 8.2068 1.04026 
~$900 $501 | pester taste beQaves 1,s0fe a. reres 6,200) 1,65363 
~4b00 «Sear | Ob d.e8 1.2908 1.02800 1.5900 8.80702 uae 1,099eq 
~9900 “S301 1 0980.62 4.2942 1002098 1.5608 @. 69782 0. Oey 1,64g08 
"$200 “$401 | tPSe028 $.2585 VaQ27S$ ye? O.gent? a, tee prostes 
+900 “3401 | ti35.00 teaaey +.oares 1. dee @.asere &, Ieee sora 
9000 9007 | 1935.08 b.a3as- 4 1.07050 ¢ O 97h - 6 e.6erne ~ 1 rt aoe 1.08001 © © 
ute wot | T1935. 8) ash V,o2set 4.0008 8.91000 by 1065 t.oseq 
~a9de ~bect | V1Se.79 V.2990 1,07505 $.60a2 0.99070 tere 1.02090 
«000 “aro | itse.3$ b.2hde t,020ea VNOTe 6.9518 b.teas 1.620r@ 
~ eee -baor | ty93.er Yast 1,O2005 donor O.9tsrT b. 1020 1.02007 
~eS00 ~esot | 1099,96 verge 1.07307 t.6tho 6.00905 asttes 1.02 tHe 
= 0000 eer | 1153.22 1.2908 1.02098 r,otre 4.04609 erty 6.02005 
-b Hd ~e$00 | 1197.00 t.2aee 1.02262 4.0206 4.83516 ui hee 1.2498 
“0206 "1 Y,2202 1.02229 V.075¥ 05018 w. 97d) b.o2srs 
~atdo " 1.2206 1,G2tte teen? e.orre ary Y.O2502° 
72600 1.aare - 3 1.02128 9 oO 1.e8a + 8 7,ceme ~ 1 a.teti = 6 .o2asr eo A 
«300 .aary 1,207) Veaggy ERLE! &, tees 1.07390 
= 3000 1.2207 4.02018 Sougry 2 1RtOS 6. 3e72 1.02820 
- $760 1.2208 1. 0106s biome 9.6205 wher VeO2200 
= $600 1.ase 1.01902 ar) ’ wos72 1.02206 
= 9900 4.2206 1.0 18$0 1 ARTO &.iger 1.G20a8 
3008 te2aet t.01eo? 1.a40e &. 1922 107068 
=990¢ 1.2255 Y.O1TSe .0Se2 uae? se2ers 
= 9206 4.2326 V.orret 1.0576 0.27626 etary 1.01902 
~ 3408 1.2322 4.01688 T8650 Pr arity &, Ieee Y.00908 
= 9000 Vatle- 4 1.01905 6 6 1.0aan - & o.siser = 0 a,e2d~ @ 1.01880 6 O 
2900 22 +,Othe2 #.aare 9. B5S%6 0.1398 tortre 
= 2000 4.3209 1.01088 eres e.99rre aria! V.OUTOT 
=2206 ane 1,01036 V0TRe o.970TS Bt Bee t.01636 
+2600 Vaz see t.ctses ares oo 00res ei aas 1.09905 
-24900 1.2160 1.01830 bear 9.02900 yk eee 1.01438 
+3009 toate ‘,otarr 1.8052 baese a.da7d s.00079 
-2900 1.207) 1,01226 1.eear o.0eead o.baee HoOnebt 
-2200 $o200S Von y,0e78 o- 09088 a. 220 1eOdSS0 
=2460 Vase #,00nte +0050 €,51920 e108 1.01200 
= 2806 teatsa - § V.00G6s 9 6 1,003 - © 39973 - 3} e.1ite- 6 1.09828 6 @ 
=1900 re arry V,oto17 4.4020 onthee HON lee 
= 1000 1eanee 1, 000466 1.9008 ee tige 9.01905 
118 Veatay 1.90008 1.4100 0.1008 LedtGas 
= 1400 Veatar 1.0004) 1.9156 6. 107s 1.00062 
=1400 [ 1.2120 1, pares VoStP2 &,1eae 1.00024 
+1058 tates 4,00?ua 1.9200 0. 102% 1.00806 
“$400 1.2007 1.000039 etic 6. a9s0T 6.0009 | 1.0078 
= 1206 1.2081 1.00000 4.9200 e. Pete &.007e V.00rs? 
-1966 1.2095 1,00$8? V.$ale ¥.FeIRd a Oene 1,e0ere 
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106 TABLE WI ~Continued 
GEQPOTENTIAL ALTITUCE, ENGLISH UNITS 


Zk peed | $oetticent of wscosity | Kinematic viscosity | Thermal conductivity 
jt 


c 7 k 
H, ft zd, ft 6 ae reels ' 
: Ho ft® sec’ No BTU tse ORS 


-1000 1000 | 1120.26 1.2068 - 5% 4.00983 6 0 1.4958 - 8 *.7aRye ~ 1 m.O2e - 6 t.00eth 2 0 
=900 900 | 1199.00 1.2002 1.00800 1.55089 9, 78t64 4.0899 1.00553 
“me 80d | Lite. $2 4.4078 1.00027 re5ere e.etoun &O8Py 1.00802 
-160 700) H1decd3 1.2069 1.0037 1.$eas 9.83832 e.0ned 1.00830 
+600 O60 [ 13 0807S 402063 4.00520 1.5808 .OST7? &. OBIS 1.00969 
905 -869} Sotbsar 422058 329927 $.5938 $. 88130 B.0798 1.G330F 
“960 3007 DET. 98 4.2050 t.002te 1.937% 9.00060 meOttS 1.00240 
=499 = $66! FH11F.60 teZ083 1.80460 teSait Ve 92056 6.0150 1.00988 
-200 200] 1007.22 t.2037 1.0010? t.Seue ¥. 05750 words 1.00123 
~100 =100] 189e.as 462034 4.00083 b.9005 en Ohad &.OT08 9.00042 
ry Of tttecas e208 «9 ae 1.8788 = & 1.00086 * 0 woaam - 6 100000 + 6 
toe Oo] 1116.07 1.2018 9.00308 + 1 t.57et 1.00239 ¢ 0 a. Cans V.OOTHS = 
200 260] tths.ee 1.2001 9.90931 1,$t@8 1.00000 082 9.9B7T0 
woo 506 | 4195.% 432065 ener 2.3048 1.00721 es OSE } Be RBTSS 
400 BOOT 11Te.9t i.loa 03062 VahOTD +. 00903 .057h o.O7899 
500 $00} 1918.83 1.1992 9.97327 1.5013 1.01208 6.0509 496928 
406 600] 11)a.th 1.1008 9.90792 1.598¢ i.Otuas We OS2h 9.90308 
100 700 | 1993.76 1.1070 0.96286 1.990¢ 1.01692 he 00O9 o.05608 
#00 O00} 1913.38 1.1975 e.0stat ¥.0028 1019s? he OuTh 9.9507? 
900 906 | 1212.68 t.teee ©,.98105 1.6060 102002 a. Oune 4.9808) 
fa00 yo00 | 1N12.08 1.1960 - 5 *.9nene - 1 1.4105 + & 1.02829 ¢ 0 we Obey ~ 6 9.93805 - 1 
1900 e100 | t92,22 1.1983 vents Yedtee 1.02676 &.0390 9.93229 
1200 $200] 1091.65 1. 10a? o.oast? 1.6163 1.02023 b.09Th 9.92612 
1390 9300 | 1dbt.aS 1. 1000 9.03080 1.0222 1.03982 fe 03b9 G.910% 
Veoo 1000 | tt1t.00 1.9938 9.02505 1.4201 1.OSazt 6.0320 9.913579 
1$00 1500] 1810.68 bear rally, 166300 1.03078 8.0209 4.90762 
1400 1000 | 1110.29 1.8027 9.8 1b30 4.0300 4.03922 6.027% O.90 ths 
1700 1700 | 1900.01 1.1915 9.90802 1.037 1.Ontrs wed2Ng 9.09529 
1eo0 1800 | 1909.52 1.4908 $.9035$ Yoanee 1.00028 &.0223 9.08912 
1900 1900 | 1509.15 4.1002 9.0088 1.0usy 1ObsT9 &.01e8 9.88298 
2000 2000} 1108.35 1.1895 - 5 9.69280 + 3 1.6n99 - 4 1.04938 6 0 weOtTS = 4 HeBTO7T ~ I 
2100 2700 | 1106.34 1.1009 O.08TN2 1.6539 1.051068 wedthe 9.87060 
2200 22001 1107.97 ¥. 9002 9.08208 1.6579 1.0503 6.0123 9 Abue2 
2300 2300 | 1107.5¢ 1.1076 1.aete 1.054699 6.0098 4.05025 
2900 2400 | $107.20 parys) 1.0060 1.05958 6.0674 9.85207 
2$00 2500 | 1108.81 2. 18G3 1.0700 1.00218 #.0086 7.06580 
2400 2600 | Vl0d.a3 1.1886 Voted V.06u7 &.0023 9.8597) 
2700 2700 | tida.0e 1, taso 1.e782 1.0673. 5.9907 9.03983 
2000 2800 | 1105.45 1. 1063 1.6822 1.00902 309972 9.82735 
2900 2900 | 1105.26 1.1037 1.6868 Or2se 304907 82116 
3000 5000 | 1104.88 1.taso - S 7 “4 Ve071S1S 6 0 9.9022 ~ 6 8.01egn - 1 
3900 3100 | Vos. a9 Ve 182% VOr778 5.9097 v,80879 
3200 3200 | 1t04.10 Pal sea 1.08062 §.9072 9.80260 
3300 3501] V10S.7) \eten 1.08306 rary 9. 70dbt 
3400 $uotl 1103.32 Ve 180 O.N79S 1.0071 3.982) 9.70022 
3500 3501] 1902.63 1. tres V.BtI93 1.0007 y.9196 9.78K03 
3000 3001] 1102.55 to tre! 9.00052 1.09104 3.9771 O.77 TBs 
$7900 $791] V0.6 1.1788 9.00101 VO93?? $97 RO 9.17168 
3000 3801) 2903.77 t1r7e o.FOSTO 1.09680 3.9720 9. T6SeS 
ee ee OD OE HOE SO ei ars 9.7029 1.7281 1.09908 5.9695 9.75926 
wood 4001! $100.00 1.1705 - 5 *.7enes - 1 v.rS2u - 8 t1Otre 6 0 5.9870 + 6 PeTS306 ~ 1 
ator! 1100.60 1.1789 9.77986 Peary) 16 10850 3.9685 9. Thode 
8200 1100.27 1.1752 9.P POS 1.7800 be FOT22 5.9620 9. THObs 
«301 | 1099.82 Veiree 9.76863 1. 78S2 1.10095 5.9506 PREITY 
weOT! 1009.88 1.1939 9.70321 1.7095 LeVi2be 5.9569 9.12026 
e501! 1099.08 Voaras Oa TSTTO 1.7838 1.11883 3.95h8 9.72206 
' ab01 | 1008.05 v.1726 9.75236 t.tset be bere 5.9519 Paty} 
: aTot| 1098.26 t.4720 O. There 467025 401200 5.9uOS 9.70965 
; wBOT | 1097087 betray 9.795) 1.7068 Pareto 3.0uOs 9.7034 
. wOOl] tO0T, be reUTor %e75H08 erriz tetas 9 5. 9bbs 9.09723 
$001) 1097.09 1.9709 - 5 9.73045 - } t.27S6 ~ & tot2078 + 0 5.9elb - 6 9.69102 - 1 
StO1} 1096.70 Parsty 9.72521 1,7800 1.93207 5.9502 9. b0n8) 
: 1076.31 1. 668? e.71976 14 7Ob6 1.13888 3.036? 9.07060 
f 1095.92 1.008! eT inde 1.7808 1093769 5.9302 9.07239 
i $095.52 1, tere 9. 70890 4,7032 1.18051 5.9317 9.dbal? 
| 1003.08 1.1008 9.70506 1. Por? 1. 3e98y 3.9201 9.05996 
' 109b. 7S ary a 9.69802 1.8022 1.10008 3.9268 9. O557% 
i 1098,35 601658 9.00257 1.8068 1.18908 $e 9261 PobuTSS 
: 1093.96 1, tone e.eerts VeQuit +. 15188 s.0218 9.bnt31 
1093.57 teloa? 9.66168 tebe 1615076 3.0190 #263500 
é 1003.18 1.16sS > 5 ,e7%e25 - 1 ¥,8202 ~ & VethPhe © ¢ 3.9165 = 6 #62807 - 1 
1092.79 {1628 @.6.078 t.a2a7 1696052 3.0140 9.02264 
1092.39 ¥, 1622 266532 1.8792 1.16382 3.98 Crary) 
1692.00 1.1615 9.405097 16350 1.16682 3.9089 9.61019 
1003.63 1. 1aae O.65en) 1.0388 1.10925 5. @068 9.00307 
1991.22 101602 .ounes 1.6630 WT2be 3.9058 @.$0rte 
1000.82 1.1995 +6839 1.8are 1et7$09 300018 9.50151 
1090.83 1.1880 *.63805 1.8822 1.17803 3.8908 o.$esze0 
1090.08 100582 4.65256 1.6560 1, 18098 3.0042 #257005 
1009.65 1.1876 9.62710 1.8615 1, teden 5.0037 O.Sr282 
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TABLE W— Continued 
GEOMETRIC ALTITUDE, ENGLISH UNITS 


Soun ah : ; 
Altitude { es Coefficient of wteosity Kinemotc wicoily Thermal conductity 
Z, ft lH, tt | See k ake 
ft sec BTU t'sec OAs! 0 
~1000 ~1000 | 1120.28 1.20008 - 5 1.00998 ¢ 9. 7oe58 8.0028 ~ 6 1,00600 ¢ 
#900 +900 | 1118.96 | 1.2082 1.00080 #. 78702 b.080e 1.60558 
=866 =800 | $190.82 4.2975 $.50827 : HoBiGR BcOETE Th 'ehd 
=F00 -too | trie.ds 162089 1.909Ph F.85eIt he Obne t.c0es0 
=e00 +800 | 1tre. 7S $e 2088 1690726 9.ESTTT ao C028 1.00309 
$00 ~$00 | 118,37 1.2054 1.0020? $.08129 a.Gree 1.60307 
-400 “000 | Viitte $.2050 1.00218 9.90689 e.OrTs 1.00206 
= 300 300 | B817.a0 $.2008 1.00180 3 Ge bddte 9.0750 9.0098 
-206 200] 2117.22 | bedost (actor 9.05250 a.otzs 1.00525 
“106 -too{ titeses | t.2087 1.00053 1.3085 9.eTalt 8.0700 1.00062 
6 O77 VNb. es $.2074 ~ § $.00000 ¢ 1.3723 1.00000 e.Cote ~ 4 1.00088 ¢ 6 
300 OO { trta.or T.2018 F.99bs - eSTot 100239 %.04ase 9.90385 - 
20u 200) $115.68 rezott 9.98051 1.5708 1,06680 on 0476 9. 9eTta 
300 $00 | 1118.90 1.2005 o.oaser 9.5696 1.00723 0899 9-90055 
800 HOO | Vite. ot 1.0908 9.97062 1.50?6 1.00963 b.05Th 0.07580 
$00 SOO | P01. 53 1.9992 o.07927 1.5098 1.09205 6, Otee 0.94920 
400 606 | Hibeste 1.19868 9. 00l92 1.595) 1.0lees &.OS28 9.98308 
100 700] 1198. %e 1, ere 9.04256 145989 1.01692 b. Oey 9.05098 
400 BOG] 1113.38 | t.ders H.98781 1.0003? ¥ OTs #.050r? 
00 9O0 | 1912.99 1.1988 0.95185 1.02902 &.Oeae 9. Pobel 
1000 1000 | 1112.61 4.1000 + 5 9. 9mbny ~ 1.02429 8.0028 + & @. 0580S - 
1406 1200 | P912.22 1.1485 9. oetts 0.0287% &.O399 %. 93229 
1200 1200 ] 111t.a5 1. 10ar 9oOSST? 1.02923 e.03T% 268 
1900 1800 | TUb1eeS Ve 1080 9.9S9Rt 1.09072 8039 7.91006 
1800 1900 | FOI. 06 $e 108b 9.92508 1.03a21 4.0328 9.91380 
1800 1500] Pito.ee 1.1927 9.99087 VeOSO71 6.0204 o.tores 
1000 1690 | 1t10.2¢ Ye tbat 9.91HI0 1.09922 weO2Ts F.90lhe 
yrag $700 | 1109.99 yo tons 9.90003 VeOmd7S be O2u9 9-80530 
ieoo 1860 | 1909.52 1.1808 9690956 1.0be25 be 0226 9.08013 
1900 1900 | PHO9.1S 1.9902 Lith) 1.00679 4.0198 9.05206 
2000 2000 | 1108.75 1.3895 - 5 9.80281 © 3.06032 8.0178 - @ 9.07878 - 
2100 2100 | toe. 36 1, 1809 9. OOTSS 1.o$ter a. Osea 4.87001 
2200 2200 | ttor.97 | 1, te82 9.88205 5 1.0562 8.0123 @. 86ae6 
2500 2500 | tto7.s0 | 1. tere 0.07067 1.05609 8.0098 9.Ageze 
2400 2000} 1107.20 | 1. 1669 9.87129 1.05956 60073 9.65208 
2500 2500 | t1oe.et | 4. lees 9.86590 1.06215 b. 0088 @.00501 
2600 2000] 1100.u5 | 1.1850 9.88052 1.0672 n.0923 9.05073 
2706 2700 | 1108.04 | 9.1689 9.05513 1.0075) 5.9007 9.05355 
2800 2500 | 1805.65 | 1. 38n5 @.aeern 1.0609) 9.9972 0.82737 
2¥00 2900 | t1¢5.26 | 1.1837 9.00635 1.0863 1.07282 3.9007 VeZtte 
$000 S000 | 108.88 1.1830 = § 9.05805 - 160965 C.O7die 34,9882 - & 9281500 + 
S100 3100 | Vhowae | 1.082% ¥.83550 164986 io77r7 3.9097 9.00882 
3200 4200 | 1108.10 1.0807 9.02016 1.6087 1.086080 31,9972 9.eCzes 
3306 S299 | t10s.7t 1.180) 982276 1.7029 1.06308 309Ba7 9. 7HbeS 
5800 5390 | 1105.53 1. 1808 9.09730 1,070 $.08570 3,082) Peale l) 
3500 $099 | 1102.05 31798 9 .O1196 VePdI2 1.00835 9-TOROT 
sooo | 35991 1202.55]. 3.170) 4. 9.80655 eS Fe 09107 S e.r7788 
45100 eee [ 1902.56 1. 978s HBOS Vo7t¥e 1.09876 G.TTI1Ee 
5000 S709 | 1909.77 .Urra 9.TO5TS 1.7238 1.09638 9.76530 
3900 3009 | 1303. 38 .UtT2 919053 Ve7201 1.09007 3.969% %. 75930 
8000 3009 | 1100.08 1.0765 ~ £ O.78n92 ~ 1.732% t.80977 3.9470 - 6 O.75S0) - 
e100 aoe? | 1100.60 1.8789 @.77991 1,7360 $. 10808 $.9685 0. Taeot 
4200 #190 | 1100,21 1.0782 9.77009 12 7RO9 1.10720 329020 @. Peart 
§300 a299 | 1009.85 eral) 9.76068 1.7e$) 1. 10eo? 3.0905 9a 758S2 
§a00 &399 | 1090 ,eu rye *.7O526 1. 7aOb reari yy 5.9560 ©. 72632 
6500 hee | 1099.05 4.2735 O.7STON V.tSS? §.119e0 3.9588 Oo P222 
8400 u599 + rarer) 9.75262 4. 788t a.tleis 3.0519 9a FI1S92 
8700 4699 | 1098.27 $.9720 AT Ad 1.7626 ho 1209) 3.9000 O. 7007) 
8800 b799 | 1097.88 rarer! O.PRiST 4, 7aes #.92508 3.0669 W.7O35t 
e900 SOO | tOe7,8¢ t.u7ar O.73o1s Verret fo tages .Ouas ¥eO97396 
5000 u9O9 | 1097.10 1.1706 - § #.730T71 - 1ePrss 1.12026 B.6te - & 9.09190 - 
5166 Sove | 1006.7! 1.169% 972538 1orres 4.13206 3.9593 9 Ubee 
5200 5199 | 1006.32 1, 10e7 9.TICaS 3.7003 1.19908 3.6948 9-07Hee 
3300 5209 | 1095.92 Par Oo Tleet 1.?ee? 1.15765 3.6382 9.67207 
Saou s3ve | 3005.35 1. 067s 9.70098 1.7032 1. thon? 3.0007 9466026 
3500 Seee | 1005. 18 1, 1068 9.70556 rere 1238330 3.9202 9.66005 
3400 S508 | (098,75 Pal v.e9eto 1.0021 Vo deote 5.9266 Go OS5S0 
$706 5008 | 1000.36 +. 1455 9 b0260 1.0006 1. teaee 5.9201 Vo bale? 
$4aco S$7¢8 | 1005.07 1, lene F.b8T22 boatte ve tS98S a2 16 Goutal 
5900 seve | 1003.38 Tetoul e.oenrT 1.0156 Vo tSert 5.9061 9.03516 
4000 5008 | 1095,1¢ 1.1038 + $ VeOTERZ - 1.0201 V0 1ISTSE 5.9165 - 6 9.62007 - 
4100 6098 | 1092.7° 1. fo28 e.67O0T 1.8206 Vs 16007 5.9780 6227S 
4200 $1048 | 1092.60 1, 1622 9066502 1.8292 1.16336 S.0088 9061058 
63500 $208 ( 1692.01 1.1618 9.65097 4.9957 v. 16027 5.0008 Pebl051 
6400 0398 | 100).42 4.1608 %oOSRS2 4.0503 Te 14918 3.9068 9.00009 
$00 Oudd | 1991.22 1. 1662 Gr bnO0e 1.0824 1.17210 5.9039 9.5078? 
6600 4508 | 1000.85 1.19% 0260506 1.de7s 4.17803 2.9008 PeS9168 
e700 6008 | 1090.86 4.158¢ 9.059615 1.8521 Vere? 5.6008 $8942 
6800 798 | 1090.05 1.1582 @. 03260 1.0468 1, 180¢1 5,096) e.S70e 


6400 $698 | 1080.65 VeSte 9ob2722 1.6618 te taaar 4.6038 VoST2%6 
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TABLE WI.—Continued 
GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


% 


a . 
$.9919 4.572355 t.21806 t.Stoas 
404503 - 8 FoS008s = 1 a ragt7ys 2 6 -a@ 8.30818 - I 
4. beef o.90035 t.22020 FoROTHS 
ve ane o.$5586 6.22326 e.noted 
1.1083 9.95036 1.224038 o. bases 
relied e.Sene? te2zpae 9NTele 
4. bare ®. 7 $.29286' O.UPIH 
T, Fea WS338T 2887. 9. hoes? 
Palihd 9.92037 b.239807 9.4edus 
4.0080 @.8220? 1,290! ohgate 
Ve bees @.31797 t.eesit @ bare? 
‘tes? - 5 o.s1lee~ 1 s $o20BSS 6 0 ~6 bates ~ 1 


ary) 
boat? 
Yo 100t 
1. 1408 
1, 1807 
teva.se | 1.3301 
YO7e. 96 | $1860 . 
nos | 1077.70 | 1.0877 ©.30829 
1077.34 tenant = 5 -1 s 70 - 6] 9.37007 - 1 
1.9308 9.37275 
1.9338 @.3ene6 
1.9359 ©. 36026 
. 1. 13h 9.35305 
1o7s.50@ | 1.9838 o,3a745 ; 
Vo 953t ©, Se13e 
1.1928 9.33520 i 
9.9508 4.32602 b 
Pari) 9.00ene 2.0605 32258 ; 
1.1308 - 5 | 0.b0193 © 1) 2.0058 = & a) -o@ | 9.39085 - 1 FY 
1.1298 2.0718 250097 i 
1.929 200789 9.30369 ; 
So 92 2.0018 9.29780 : 
1.1270 2.0872 o.20090 = 
«lant 2.0026 9.28803 : 
1.320 2.0080 O.27038 Py 
1.1286 2.9035 9.27225 
1.928) 2.1009 9.26595 
1, 1200 @.35135 2.0tbs 9.28066 : 
2.198% = 6. 1--9,5n678-= 2 | aetsoe — ae |. a) - @ }--9.25337 + t _— 
1.9251 2.9258 @.2aro? ‘ 
te 822m 2.9309 @.28077 : 
1,927 201365 O.23un8 ; 
Vo20t 2.1820 v.22010 
1.1208 2.tete 9.22188 : 
t,1197 2.1532 @.21588 , 
V.1308 2.1588 9.20027 : 
1.1186 2.1685 9.20207 
Yo biry 2.170 9.19686 
1.1170 ~ 5 - Uf atts = & <0 = 6 | @.10036 - 1 is 
arr 2.1815 ©. 1840S : 
¥e0087 2.1872 @.NTITE 2 
1.1880 2.1020 o. NTIS ¢ 
5.1408 2.5987 0.1652 i 
v.07 2.2006 @.tseal * 
¥.2130 202102 o.1s20¢ : 
Vo0i23 202160 @. tage 4 
‘ener 2.2209 Ve8d9N2 o. 13986 a 
1,990 202277 Vemiene o. 13958 “4 
1.1103 = § -1 2.2536 - & 1.82097 ¢ 0 -6@ {| @.lar2s- 1 t 
1.1096 202305 1.6ae32 9.12061 ‘ 
1, 9090 oPeSb +.n2007 oo NaS i 
t. 1083 2.2513 1.e3108 9.10826 1° 
1.10% 2.2972 1, 03562 9.10008 . 
1, 1080 202652 1,030m2 #00561 a 
1, 1063 202682 T.bu523 ©.0802 
1.1086 9.19n82 202082 1eea?Oe 9.09206 ‘ 
1. 1088 ©. 18020 2.2012 1.65088 07663 Y. 
1, 1002 o.18ssT 2.2075 1eRSe72 @.07036 


TABLE W—Continued 
GEOMETRIC ALTITUDE, ENGLISH UNITS 


tal ‘ 
Altitude coy Coefficient of viscosity Kinematic viscosity Thermal conductivity 
Zz tt [Hf] Se fe B Le 
ft sec'llb ft sec BTU A gee {Oty re) 
1000 1.190% 9.02178 t.GOst - 1.1bsse 6 9.8012 - 0 | 6.80678 - 1 
1106 1.1908 9.0029 1.9708 1, 19902 3.408? 4.54080 
1700 1.1598 #08082 1.8t$s 1.19286 3.0002 55027 
7300 1.1980 9.60555 1.6002 1.10980 9.0036 O.$e 
1400 1180s a. seese 1,06a0 1.30080 4.000) ode lee 
209 i. 1536 9.59bbo i.beee 1.20482 Pe iid FeS3SSF 
rete 1.1530 9.38883 $. 8006 12bebe $2676 52033 
P08 401823 9.58505 1o8tot 1.2070? 5.8795 9.52510 
7800 VIS? o. 87707 1.5059 1.202 3.9709 4.51088 
1900 iste 57 2Re 1.908? 1.29907 ‘ 0.51062 
e000 1.4585 ~ O. Soret t.0186 2 0 | tiztten Be8eee - 6 | FS0RSB - I 
th 1.1897 9.50199 1.0080 1.22014 $2 0033 e.neare 
e206 arts) 9.59603 1.9252 1.22319 6468 O.nores 
asoo to 1ede 9.93055 1.0208 1.22028 3.0882 Orenses 
feo 2.18T? @,.S8Soe 3 HM be Bhs? FoBTHRG 
6400 tate 139950 1.957? 1.625250 $.8352 @unrate 
sod §. teen 9.53857 board 1628562 5.6300 On060O1 
#700 tes? 4.32057 $.00?? 1.29075 3.008) 966068 
800 Lins 9.32308 1.0526 1.28080 3.6055 OobSeat 
1960 1, tees o.81786 1.9976 1,298505 3.6080 @.enare 
4000 1.108? #51207 1.9026 - & | tezeezt o snd - 6 | .auten = t 
41090 V.tast @.80057 1.0676 1095098 3.a3re 0.89565 
#200 1. Tez @.50107 1.0926 1.25887 rast 4.02909 
4500 1.0008 0.49556 2.0778 1.25776 3.6326 9.02918 
va00 total *hO005 1.0020 1.20096 3.0803 e.asese 
9360 1, 1808 O.uOase 1.0077 iegente 3.0277 #.ntoes 
9000 iova.oe | 1.9308 .d7003 0.0027 102070 $.0252 O.0003? 
9700 1076.80 Pas) 9.079S1 1.¢078 27008 3.82%6 e.seet) 
9800 c78.20 1.0306 9.86800 2.6024 +.27300 3-820) 9.50185 
9900 1077.00 | 1.13978 odO200 2.000! V.arrte 3.8175 o.30SSe 
19000 1077.80 1.987) = GomSO06 2.0032 = & 1.28081 © 3.0150 - @ 9.s7es2 - 1 
10100 sorT.o? Paes: PobStOh 2.0183 1.20308 §.8t2e @.37506 
10200 1076.61 4.1858 .ub991 2.0255 1.2880? 5.0000 9.30079 
19800 tora.2? 4.1350 #.6h039 2.0287 1.20027 308073 9.36052 
10000 1975.81 1.1383 28 2.0559 1.20358 3.006 9.55029 
10s00 107S.e2 | 1.9598 @.07933 2.0399 1.29690 $.6022 030706 
19990 9075.02 | 1.933) -b2380 ebebe «30023 5.7997 9.9eIT? 
10TG0 ore. 301328 9.81827 2.0806 1.30387 3.7078 9.39880 
0800 1OYm.22 | 1.5308 @.01273 2.0589 1.30802 ? 33209 
tovae vors.e2 | t.130t .mOTIe 2.0002 1.51020 5.7920 9.32260 
tees 1ors.e2 | 1.9308 - 9.60100 2.0053 - & | 1.39866 « 9.7003 ~ © | O.StOO2 = t 
11100 1073.02 1.1208 o.39ata 2.0708 1639705 3.7809 5.310% 
11200 1Ov2.63 | 1.291 9.30087 2.0768 1. $2088 3. 70R8 03080 
11800 1972.23 | 1.3285 9.38503 2.0005 1.32805 g.taVe 9.2079 
11800 tories | t.s2re 9.57008 2.0869 1682727 3.7705 9.29151 
tis00 yortees | totart 0.37300 2.0028 1.39070 3.7767 9028522 
$1600 1073.03 4.9268 9.3083? 220077 Vo SSRTO So TTa2 9.27098 
11700 1070.63 | 1.3258 o.90298 2.105) 4.53789 S.7716 27266 
te00 1070.23 | 4.125! 9035720 2.2006 1.3006 5.7690 9.26637 
tieoe 106¢.83 1.1288 9.35972 2.0180 $.3neS5 3. 3065 | 9.26000 
42000 Vi9eS | 1000.83 1.1238 - 9. $uei? 2.0108 - & 1.38802 ¢« 3.7639 = A 9.25300 - | 
42100 12005 | 100: 1.ta3e 2.1250 4.395082 3. Tele .2u7S1 
92200 12193 | 1008.03 | 1.3225 2.9305 4035503 3.7568 @.2e022 
92300 12293 | 1008.23 | 1.1218 2.0381 1.35855 3.7503 025603 
12400 12505 | oor.es | t.tant 2.0006 1, 36208 3.7537 9.22068 
12500 12003 | 1007.08 | 1.920% 2.a72 1036562 3.951) @.92235 
12000 12592 | 1007.02 | 1.1198 2.1528 1.808 3.7006 021805 
12700 12692 | 1096.62 | 1.3801 2.tSee 1.87205 3.7440 .20976 
12806 12792 | 1006.22 | 1.1988 2.1000 1.37633 5. FOSS O.20386 
taea0 s200z [1005.02 | 5.0178 2.4607 1.37902 3.7009 OotOrty 
13000 12092 [1005.82 | §.297t ~ 2.1753 - & | 1.38882 6 Sree - u | viteeer = 1 
$3408 $3092 | 1065.02 | 9. 3bee 2.980 tar 3.7338 9.16057 
13200 13092 | 10ea.er | 3.1058 2.1067 1.3907? 3. 7352 4017627 
19900 VSze2 | 1008.2) 9.0859 7.1028 1.50! 5.7306 G17 NG? 
13800 $3391 | 1063.89 Peat 2.1082 1.39806 5. 72a? @. 16546 
13800 1300) | 1oeS.00 | 1.1937 2.2038 b.b9072 3.7255 9.15938 
13606 03501 {1065.08 | b04058 2.2007 1.80580 $7230 @.15305 
3708 see! | 1062.60 t.182e 2.2088 1.noves 3.7200 Oo 10ers 
19000 syel | 1062.20 Vouyer? 2.22t3 v.bi2ve 3.7178 F.1RORe 
13900 V3eel 1 1061.00 Pea aa) 222272 1.83650 3.7483 Oo VSet8 
1e900 15s91 [toot.ge | betloe - 2.2330 - & |] 1662022 « 3.7127 > 6 | @t27e2 - | 
seied ieaeo [1000.00 | 2.1007 0.22602 2.2300 1.02596 S.710t 0.12451 
40200 18190 | 1060.5¢ 4. 1000 O.22342 2.2808 b.e27rt 5.7076 @.19S19 
96500 W206 1000.38 | 1.1088 621782 2.2807 teeS10? 3.7080 0.10088 
anod leased 1 t050.78 4. 907F Ler aricy 202566 1.85525 5.7026 @. 02S? 
$6500 feavd 11659.38 $.307@ O.26601 202028 5.85908 3.6004 9.69425 
1eeod $aS90 5 1058.97 1. 1663 20101 2.2686 eri) $.4073 F.08008 
WwTOEd yeeed 11080.57 161057 eo le5eq 2077es $,bb605 $.0007 4.00361 
18608 {vTeO (1058.16 1.1050 218079 2.2000 1.050607 §.6021 @.O7Tsa 
Veeod seed | 1057. %6 1.1065 o.taelr 2.2666 1.0Su St 5, 05%% 9.07008 
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TABLE WI.— Continued 
GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


na 
oH *o. 
1o5r.at e404 = § @.97703 ~ 1 2.2938 + & 1.ehese + 0 3.6867 - 6 e.osser - £ 
1044.91 1. 1070 ©.172a8 2.2005 4. 0ageas 3.600) 9.09768 
1936.90 1. 1022 9.14076 2.9058 1. mesa $.0ns #05131 
of 1.908 O.b107 ae9tut 1,0FO2e 2078 P.Oaner 
1659.69 ts 1oee 9. 15SSa5 a.dite tawruts 1,61 ¥.0343 
1955.26 1a F002 ec theet 204286 t.ateot 3.4738 9.03230 
1046.68 ry Pr teat? 27.9902 1. bazet 3.4713 9.02500 
16¢h.67 1.0088 o.19053 ' Vases $.00e? 9.09087 
Tie. 66 Pas et S200 t, Sath 1.40092 3,666) V.OtSIE 
1693.66 4. G075 @.sa725 2.3809 TeROSHS 3.64835 #. 605th 
4063.38 1.0968 - 3 @.t2ied - t 2.589) - & bnOTSO © 6 5.0400 ~ 9.00089 ~ i 
F052. 08 1.O9et *.iser 2.9418 1.90900 3.4588 oe. 99R25 
1097.88 1.0058 @.11039 2.5678 1.$0802 3.6558 6.90760 
1087.83 40 0068 He SOR a5Pet . 9.0532 8.48159 
9689.02 Oat enso2 2.9005 1.90900 5.0406 O.97821 
est.at 10008 9.00397 2.59808 401805 5.0400 0. tebes 
1040.64 $.90a7 OoOertt 4.9082 tenants 3.00ds @.0arst 
Sl ad aa FeOb72G5 Boor .S#e2t S029 a. 95bts 
ORG. 69 1.0416 o.07459 2.0061 4.950382 S.6n05 6.90080 
tone. 36 4.0007 9.07078 2.utze 1. S300) 3.0377 0, 94385 
1onG.0¢ $0000 » 5 e.oesor = 1 2.040) ~ & 1.53656 6 0 3.6381 - 6 @.95TOR ~ 4 
1908.7? 4.0003 ease 1.$a270 906325 O.9307% 
O46. 34 9.03378 a.usat 1,.$0ae6 5.0200 0.92536 
1007.05 1.907¢ . or Pru yk 1.55108 $1627 0.91802 
fet. 1.009 9.00280 2.0053 16$9822 3.0288 O.91166 
1097.08 0.03072 soeSee 1. $8902 5.6222 6.90330 
1046.72 1.9699 9.03105 2.9565 1.56 3.6986 0.89808 
1064.32 * 9.02537 2.0652 (.serer $.6370 8.89257 
1008.90 1.0085 9.01069 z.ette 1.5721t S.otee 8.8882! 
1063.09 $.088¢ Seb 1891 2.8788 1.57637 3.6108 6.87968 
1063.08 1.0032 ~ & 9.00832 - 1 2.8055 - & 1.$0060 ¢ 6 3.0007? - 6 @.eTser ~ 1 
10ua.67 900825 9.00208 2.0020 : 1.56093 $.0066 0.80710 
Ubbede 1.008 o.09e08 2.9908 1.58028 S.d0h 6.8607s 
1005.85 1.0041 S.90tz26 +30 1.90533 35260105 0.05036 
oud. ne 1. 080u 0.96597 2.5126 1.0784 3.5086 o.6uToe 
1063.03 1.orer @.0ree? 2.5082 1.60225 3.5063 @.08 162 
102.62 1.OPet O.0TH1O 2.5261 $.0008C 5.5037 0.03528 
1002.2) 1. OF Os 0. 068s «552¢ 1.69008 5.500) 6.02608 
ios Lorn? 0.90276 2.5390 oOUsa? 3.5068 8.82269 
100 1.9¢ §.07T6 0.95700 2.5800 1.61078 3.5059 O.Gietl 
1080.07 0763 = 5 e.osuay ~ 3 2.5537 - & 1.62020 © 0 5.5033 = 6 6.093 ~ 1 
1000, 44 t.07S8 2.9407 40 62648 $.4007 9.803939 
8060005 1.0709 2,Sa7? 1.69910 3.8701 0.79008 
1099. 7% 1.07u8 2.5 7he: 1.63rsT 3.5755 0.70058 
1039.33 VOT 2.5010 1.68203 3.S72¢ 0. 7ae20 
9030.9) ore . 9. 6e55 3.5703 6.7776 
$634.50 ¥.0722 225960 1.68107 3.5677? O.t7he2 
1034. 0% 20715 2.8031 1.69580 3.5633 8.76503 
9037.88 1.0708 2.61903 1.60015 3.5025 0.75846 
todreae tore 2.407% t.oear2 3.8560 0.78225 
1030.85 1.0400 - © =f 2.6286 + & 1.60930 + 0 3.5573 - 6 @.tesbe - 1 
1054, 08 Pi. | Z 2.4318 +4. 87590. —Bo$hRL- -- “he 5 
9034.02 1.00) 206391 1.478%) 3.952) 
1035.6) *. 007s 2.b0Gn 16318 305495 
909S.20 1.0067 2.6597 1.00776 5.9009 
1034.76 1, 3660 2.6640 1.602708 5.S0a3 
(050.57 1.0653 2.0688 1069712 3.5017 
1035-95 1s 0686 2.6788 1.76962 5.5900 
0098. 54 t.O030 2.0852 1.704038 3.5305 
1035.12 1.0632 2.0966 VePhize 35,5530 
tos2.73 1sQA28 = § -1 24GB ~ & 1.71800 © 6 305313 - & 1 
1052.20 1.0690 2.7086 5.5287 
1051.68 VeGob2 207058 9.$261 
1033.06 120605 2.7206 5.523% 
1034.05 1.04500 20 P2802 5.5209 
1630.63 100501 2.7350 3.4163 
1030.22 106308 2. Pease 5.$057 
1029.80 1.0877 267810 3.4938 
1029.38 1.0570 2.7807 3.5108 
1620.97 1,0963 oFeee 5.4076 
1028.35 1.0556 - 5 ~ 2.77el = & 3.9052 - 6 ' 
1,05s9 2.7819 3.5020 
1.0582 3.7807 3. $000 
1.0835 2.7095 S.0OTe 
+, 0529 2.8053 3.8908 
1.0522 2.0152 3.6022 
1.0515 azee2it 3.00%e 
11,0308 2.0290 5.0004 
1.0901 O.T5307 2.0370 3.805 
1028.70 1. One 8.72726 2.00n6 3.0817 
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TABLE YW — Continued ben 
GEOMETRIC ALTITUDE, ENGLISH UNITS ss rae 


Coeffioent of viscosity Kinematic viscosity Thermal conductivity 
2, ft [ Hl, ft Cy Hy af ae h nk Le FA —f- 
ft seclib ff sec Hy ft* sec” No BTU ft sec tomy Ko 

1s0ea 1047. $6 1.0630 = 4 o.0?8Se - 1 2.292? + & 1.03897 6 OF B.ea7O - 6 9.06ne% ~ | 
$stao 1090.95 6, 1050 O. 17298 2.2088 1.94203 3.3008 O.65033 
43260 1994.54 1, 1023 Paliata 7. $hae 3, 9086) 5.001% ¥. P5261 
$9300 1050.18 1.1008 9.90176 2.gtte 1.06606 b.0Tes 9. dedes 
iseco 1055. ?& 9.1000 9, $008 2.99?) t.arsro 5.&767 o.005 
ygeat 199%.33 4.1083 $e tsuee de 52h. $sBTT OF 56TRY o. 65305 

+00 teSe.02 $.00%8 9. URES 2.5208 1 UBES4 S.0tte O.bF070 
ssfee 1858.52 $.geet Wo 43826 2.5550 1. bade9 §.0090 9.020397 
$2660 Bixwonu 3.6982 Pearls 2. 3ete t.wbees 2,668 7.01668 
15906 10S9.71 ore B. 82708 2. feet 1,20382 5, 0688 : #.00771 

te 033.80 $.6689 - $ ©. 52280 - 1 t.Stre - & taatved + 9 3.6683 + 6 @.GersT ~ + 
tates todz.e¢ 5.9082 F.btear 2.3407 1.50 0ed bose? 0.99508 
16204 4052,69 1.0955 o.dttas 2.3670 1.50561 3.6561 8. 8uato 
te300 $092.07 1.0986 #210539 205753 4.90083 506585 0.90297 

Do 5654.98 $+. 9087 F. 2087S 22379 2, S83a7 es So-3 Be FO0t 
14506 losi.2? 4008s 9599850 2.9000 Y.S07S2 9.689% 6.98088 
14000 1050.86 1.0928 9,08Rhe a 50as 4.52550 5.0058 0.90334 
1a8rog 1090.65 4.002) 9.08281 r.5988 +. 8256? $.6432 O.Osrot 
16680 1080.05 1. Ode v.Orrte 2.8053 VeS207R 3.6006 0.95006 
16900 1009.66 1.6908 o.OTiss 2.000? 1.53307 5.038) O.Ond$2 
Vrece 1OnG.23 t.0901 ~ § 9.00565 ~ | 2.082 - & VaSSTOH © 0 3.6583 - 0 G.9370T ~ 
17100 1680.82 1.030% 9.06026 2.8207 1.8212 *,832¢ 6.93003 
17206 Vong. a2 1.0087 o.05eSe 2.0512 1.80627? 3.6103 0.92828 

1906 1060.01 9.0000 o.00868 2.4578 1.95008 8.6277 6.01008 
1taoo YOa7. 60 1.0878 9.On322 2. eens 1.$986! 3.825) 8.91256 
17500 VOar.t9 1.0067 9.0397SS 2.8509 1.59086 3.4226 0.90023 
17e00 90e6. 78 4.0800 9.05189 2.0575 9.49680 3.6200 

V7I00 Ibebe ST 1.6053 #.03622 2.0aN2 +.90725 ry ea) 6.60558 
47600 1003.96 1.0086 9.0205% 2.0708 V.S7te? 5.0188 O.0ert7 
17900 106$. 56 1.08%0 9.00888 2077S 1.97582 $.6b22 0.68062 
40900 1005.15 1.0033 - 5 9.00021 - 3 2.6602 + & 1.57996 + 0 5.0096 - 6 O.0Tere - t 
0100 100%. 7a 1.0826 2.8009 1.50626 5.4071 @.8491 
40200 1006.33 1,081? 2.8077 1.98645 8.6005 6.80076 
19300 1063.92 4.0802 205085 1.90786 3.8019 6.65388 
13400 1005.81 4.0805 2.5903 1.50708 5.5908 8. Oe902 
19500 1003.30 VOT" 2.5301 91,0015, 3.5067 8.O0206 
10000 1062449 8.072 2.920% 1.00507 35.5008 0.03630 
19706 10%2.28 3.0785 2.9918 1.64028 $.5918 0.82905 
yaaoo 1601.6? 1.0778 2.938? Poi yd ’. @. 82357 
19900 106.06 t.orrt 0.95605 2.5986 1.01902 3.5064 8.81720 
19900 9061.05 1.07oe - § 0.95230 - ¢ 2e5525 - & V.O2306 e 0 5.9038 = 6 8.01083 - 1 
1900 1080.63 1.07598 O.ONOsT 2.5595 $. 5812 O.8Obne 
19200 1080.22 teO75) 6,0n007 2.5665 5.5780 6.19808 
14506 $039.8) 1.07% ©.93$27 2eS735 5.5760 O.79972 
19400 $030.00 .079? 8.02957 2.5808 305TH Bo 70535 
19800 1038.99 4.9750 8.92386 2.9876 5.5706 8.77897 
14600 1038, 50 1.0723 8.9tsie 205987 5.9002 8.717200 
19700 1038.17 1.0796 @.91285 2.6018 4.5654 8.76622 
19800 1037.75 1.0710 0.0067%% 2.408¢ 3.9852 @. 75000 
9906 1037.38 4.0703 a.90103 2.0161 3. _,  8-79Ha7 og 
20006 1.0096 - 5 -3 2.6283 - & 0 3.5578 - @ e.7e70e - 1 
20100 4.0069 2.636¢ 3.9552 O.7hOT? 
20200 1.0682 2.6377 3.5826 &.7Se32 
20300 9.0ars 226850 4.5 G.T27 9% 
20800 1.0068 2.6525 3.9878 6.72956 
20500 1.beo! 206596 3. dene O.7ise? 
20600 1.06$5 7.6009 3.5023 0.76876 
20700 ed 2.6748 3.9307 @. 70780 
2¢080¢ 1.0oe1 2.6006 3.9579 6.0900) 
20900 4653.21 1.6658 2.0891 3$.$385 6.68962 
21000 1932.80 1,002? - $ -1 2.6963 - & «6 5.4510 = @ 6.08322 - 1 
21100 $20820 24 F680 3.5283 8.67083 
24200 1.0013 207015 $.$267 8.67068 
2140 1.6006 2.7890 5.5208 0.04008 
24800 1.0890 2.7268 3.9298 0.65765 
21800 4,05992 2.75 5.3109 O.65125 
21600 4.0806 2.%ei? 3.5108 O.6ab6S 
21700 t.osTe Ze Fees 3.9186 0.63085 
21000 ¥.0372 2-7S?0 3.5910 6.43205 
21900 1.0865 6.70637 2.7086 5.5008 0.05365 
22000 1.0558 - 5 §.re062 - 1 2.97723 - & +0 5.9088 - 8 8.01028 - 1 
22190 4.0951 S.77ead 2.760! $.3032 orig) 
22200 1,0$e8 8. Fata 2.7978 5, 8006 8.40688 
22306 1.0537 8.76390 2.3056 3.8980 8.80003 
22000 1.0850 Q.75758 2.8030 3,89$e 8.S0582 
22900 4.0828 G.75i9r 20988 §,b028 @.90721 

2000 y.0506 8.70605 2.6102 3.8 *02 &. 
22700 120509 @.70628 2.0271 5.0OTe 0.97039 
22800 1.0862 O.7gest 2.0350 5,60S0 8.90768 
22900 22873 | 1028.90 ¥.0805 e.rzars 2.6620 3.8820 O.S0157 
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O.frtey - f 2.0990 - & 1. 8tese Weret« & 5.53332 


t.ever - 4 
j t.¢200 


3.0107 ro9 1008 | 3.4243 BbSite 
-t S.0193 - © 1.92091 


° 
o 


S.025t - 6 O.cabae - 1 
a 


3.0082 1.97008 3.034 a, $eass 
ot $.:071 = & 1.97618 6 0 3.008 ~ 6 8.30008 - t 


3.1800 2.02821 3.3767 
=I 5.1982 - & 2.05640 © 0 Su 37hl ~ & 


e 
. 
- 


3.203) 2.06810 3.5408 
4-4 BedPat —& 4 -219ONE1 + Of Setet? ~ @ 


3.3609 2.35626 3.3239 8.17208 
am | 5.3908 - & 2.18440 © 0 3.3213 = 6 0. 165S8 


5.4069 2.10207 3.3186 8.15003 
3.0108 2.16936 $- 3160 9.35253 
$287 10 2.57578 $2338 8, 18602 


3. 300 
0.34605 3.8023 aod tate 3.2075 8.10096 
O.s1091 - 3 S.ge27 - & 2.22138 ¢ 0 35o2908 - 6 8. 1008S 
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TABLE WI —Continved 
GEOMETRIC ALTITUDE, ENGLISH UNITS eae 


Sound 


Thermal conductivity 


7 z, te {Hf Se Ky, iat up pel x, k 
| ft sec'}ib ft" sec Ko tt? sec % BTU HY see" ee Ky 
23009 22673 | (o20.n8 | 1.0080 - 0.32200 - 51 2.0800 - o.5s00s - 
ratte 730re | sozs.ce | 1. c8a2 e.7irie 7.0309 6. hegre 
Z 29200 Baye | vens.0$ | 1. GN7S 2.8070 e. 50082 
L 23900 agate | 1023.25 | 1.0nee 2.0780 0.53498 
23ud0 25370 | toxz.01 | tenet 2.003) 0.94506 
_ 2356 z2878 | 1322.3¢ 1, 9833 z.8tht $. 33886 
peed | | 2a5td | beat bb | troeet 1.0% reyyrty 
perso | stars [ tezt.se | t.case 2.9078 e.51922 
21900 23773 | 1020.18 | t.0883 2.0138 0: $0379 
| 23000 730791 1096,72 | 4,0020 22a tasers e.nerar 
k. 
7 aeoce aspera | voac. 30 | 1.088 = - bf a.eaas - tgenee S-neeee 
F zaito zsorz | 1019.08 f,00t2 3.4000 4.87027 6, 25853 
24200 2ei72 | 16te,ee | 1.0808 2.0600 10738? O.n7ees 
zasoo 20272 | 1049.08 | t.0S¢0 2.957 1.09009 o.artes 
t Pease gears | rote.es | t odes 2.9059 406025 #106435 
dasoo denti [ i6le.ad | 1.dden a.6Taa wrtirs) e.u5are 
2veoo 257) | olf. mD | teaser? 2.9028 1.09097 0.05256 
} 78700 aeart | totrege | 1.0806 2.4008 1.008% 6.00805 
20b00 ZeTy) | 1000.08 | t.0868 2.0006 1.90°78 6.03908 
20900 zeavo | \o1e.32 | 1.0380 35,0082 ¥o00320 6.83808 
74000 zewro | 1016.16 | t.0tne ~ - tb] s.over - - 
5100 ps070 | tots.an | t.ose2 3.0285 
7 as200 2ohtO | 1019.26 t.0339 9,090 
2$$60 24209 | tOte.ee | 1.0328 eth 
25000 25369 | HOlesm2 | 1.0521 5.0518 
23900 25869 | 1000.00 | 1.0500 bineee 
23000 25909 | 1013.57 1.0307 5.0084 
23100 23eee | 1083.15 | 1.0300 Sort? 
| 28000 23700 | 1012.79 | 1.0293 o.$400) 9.0089 3.5005 
25000 25000 | 1012.59 | 1.0286 8.55058 5.0058 $. 6089 
20006 2seee | totiey | t.02ze - e.seere- 1] s.tona - 1.07082 $0013 - 6 . 
_ 2eloe ze0er | tOttee | 1.0272 0.58200 raat) 1.98000 9.3906 
24260 Zeter | 1Obi.Oe | 1.0265 6.55766 3.9223 1.00574 4, $980 
26500 2erer | 1000.02 | 1.0258 3.93908 1.9910) 3.5938 
ano ze3e7 | 1090.20 | 1.0251 3.1808 aeeris 5.9900 
26800 zones | 1000.77 | 1.0280 3, 1002 2.00203 3.3081 
26806 2e5e6 | 1000.35 | 1.0237 3.1585 2.00870 3.9855 
20700 zeene | 1oce.e3 | 1.0230 3. 96te 2.01850 §.50z0 
24860 26766 | 1008.80 | 1.0278 3.1766 2.92082 5.9808 
2ee00 26005 | 1008.08 | 1.0276 3.1058 2.02617 3.5776 
] 
27000 2e00s | 1007.08 | 1.0209 - - 0] s.8080 - 2.08208 $5780 - 6 
27100 27065 | 1007.23 | 1.0202 3.2002 2.05763 3.5728 
27200 27165 | 1006.80 | 9.0195 9.2158 2.003e8 5.3608 
27300 27266 | 1006.38 | 1.0188 3.2228 2.00077 3.507! 
. 27800 27368 | 1005.06 | t.0ta! 5.2522 2.05572 5. 5085, 
27500 27eaw | 1005.59 | 1.0073 3.2006 2.60170 3.5019 
| 27000 27500 | 1005.11 | 1.0186 sagt 2.007% 9.5502 
27700 27663 | 1000.48 | 1.0150 3.2408 2.07372 5.5306 
27600 27763 | 1008.25 | 1.0082 5.2700 2.07976 3. 9580 
7 27900 27865 | 1008.03 | 1.0005 3.2700 2.00502 9.5515 
29000 27962 | 1003.80 | 1.0038 - =u] s.2ee) - 2.09191 S.$uer - 6 
20100 28062 | 1002.08 | 1.0031 3.2007 2200802 3. Shes 
20200 20162 | 1002.88 | 1.0020 5, $088 2030015 ety") 
2esoc 26262 | 1002.12 | 1.0017 5.9709 2.1103) 5.5408 
20800 20501 | 1001.70 | 1.0910 g.g2t0 Zatione 3.5902 
240500 20060 | 1003.27 | 1.0003 49,3975 2.02260 5.9355 
aaeo0 20561 | 1000.88 | 1.0006 3.3075 2.02001 $3329 
20706 29461 | t000.e2 | 1.6060 9.5808 2035516 3.3903 
240800 2a76c | ose.ve | 1.0081 9.3678 PET SLY) 5, 3276 8.16912 
2000 20060 | 949.56 | 1.007% 6.3785) 3.5769 2. VerTs 3.3250 ais) 
29000 20000 | 999.1n | 1.0067 - @.37201- 1] $,3888 - 2. 15m00 S.327u - Of 8.16816 - 
20108 zeese | eve.7s | 4.0000 8, 5447) 3.5088 2.19098 s.509r a, eier 
: 29200 20180 | 900.28 | 1,0089 6.590900 3.00ee 2.10078 its) 0.15900 
29300 2025¢! 097.65 | 1.0086 6. Ssase s.b160 2007500 WSden 8. taro 
29006 2vsse | ver.ez | 1.0059 6. e8ee Se208 2.37055 5.3118 8. teaay 
29500 aease | ete.e9 | 1.0082 8.30307 2.19899 $. $a? e.439t2 
aeeeo aossa | 06.57 | 1.0025 0.58715 2.tozas Bae ® a.32023 
29700 29058 | eva.de | 1.0018 @.53023 2.29008 3.38.* 8.12278 
29000 20787 | es.7t | 1.0080 e.s2a3t 2.20500 3.017 0.11628 
29000 29es? | 985.28 | 1.0008 6.31030 221008 5.2900 8.10979 
f 
$0000 agest | ees.es . O.315e7 = 5 - z2tesa 3.2000 - 6 | S.totas - 
$0160 30057 | ete. er A. S0v48 2022512 3.2053 6.60076 
30200 $0150 | o93.09 8.30103 2023073 3.2907 ry 
30900 Kearse | 905,96 2.29808 2023098 3.2880 
sosse | o3,-3 0.20075 3.5298 2.29802 3.2058 
3oseo Soass | 092.70 0.2058! 4.5808 2.25076 3.2827 
30609 wo3ss | 902.27 e.aTres 3.5509 2.23404 32001 
$9706 30055 | 901.88 G.27)08 3.9618 2020815 3.27% 
30rss | oPi.ay 6.26509 S572) 2.27001 5.2708 
! 7 39900 30058 | veg.e8 8.24005 5.9828 2.27608 $2722 
: | 
7 
| 
at A 


ais mime ee ne 
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204 TABLE WI. Continued 
GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 


Kinemotic viscosity Thermal conductivity 
Te LoS a, oes 
ft sec"! No BTU sec temy' *o 
4.9909 = & 2, 20006 9 6 $.260) - 8 6.03823 - 5 
$0088 2.29382 1.208 8.02810 
1.0201 2.90202 4.2636 e.oza? 
Bea510 2.528 $.2004 O50 see 
5,0ut8 ae $4024 S.2st? 0.00091 
5.6520 ao 4abat $.2450 6.90258 
S.aad 2, SEAS? 5.4638 39498 
, 53,8784 2.35730 S.20e? 1.4084 
2.20988 §,66a8 2, Sends 9.2078 r.9eee? 
B.ters? 4.678 a. 58tan s.tewr 1, ??aan 
e.teisa- t 8.7086 - & 2,$$9$4 + 6 Sezet? > 6 r.vaved - 1 
8. 185se Stites au 5eSed Sr get 7.00tte 
a 9.9968 2237288 3.23% ¥.$habt 
@. thet §. e223 2. 98008 S.2507 7.050aF 
6. te7er a.7995 ree ed 2391 7.90975 
Oc 0iet 1, yeae 3, HORT 2 B84 9,998 
. 4540+ 3.983 zeSOtTG 3.4457 T.dideo 
@.1eees 9.7076 2,80009 yrazst 7.92009 
@. 18360 3.988 2.ateet $.7208 POTS 
G.thtse 35,0109 zy ezgre 2.8078 F,¥toee 
S.tIse - 5 $.8220 - & 2.09ttO + 0 $.25St - 6 %,0saw - J 
0.52598 3.0302 2.03856 $.d020 r.eeree 
O. 1105s 3.0086 2.begon 3.2098 P.aetss 
Bo etsss s.esrt 2.85582 9.2071 7. Obare 
O.40?S) 3.6095 2.86102 5.20ne r.@rarz 
B.tdtee 3.0803 7500056 502016 PiOties 
&.095R6 3.0032 a.ated2 on Nett 7. 00St4 
ecasens 9.9992 2. RROPP 3, eee 3 
6.06506 5.0072 2.591388 $.1958 T.eshee 
O.arrs? 8.0202 2 OSes So bott 7, BuSez 
o,orise ~ 1 S.deys- 6 2.90800 + 0 3.1084 - 6 r,09ebe - ) 
0.06596 $.0S50 2.5059 3.9057 To OS730 
0.08026 9.9436 2.92205 9,05! Teaz873 
4.05302 3.0778 2.5204) 3.1008 ToOtore 
6.00708 3.0004 20950P) S.vT? Pr. Ob2se 
@.0ares 6.6676 2.50455 $.0759 7, 00003 
@.03%6 &.Gler 2.53501 S.97de 7. POOnS 
@.02908 b.0272 2.56038) 3.1607 7.79268 
@.02298 &.0506 2.50028 5.1679 1 7Oedt 
6.0400 e.05z! 2.$7f20 Pars] t.77Ohe 
€.01088 - 1 bento & 2.40819 0 0 SohOue ~ 6 v?rsia - 1 
¥,99OTe @.0980 2.60027 3. (ses 7.7000) 
7, 0000) O.15S$ 20b07a7 #29800 7, 7eeas 
T.OTee? hb, bart 2.05380 9. 1056 v.7ised 
7.0025 &. tere 2.aSoa? 3.1963 7, 7208) 
7.99005 as bopt 2.00686 5.1989 P,7OTSe 
P.9URTZ &.227$ $e ¥.ts2d Y.7otee 
¥.9earg «7061 2.7 0eSs 9.1323 T.?Q186 
‘ 1, Geer? a. 3oes 2. 7007T $1923 Y.TO%e 
$0806 $0803 | 908.08 9.3520 F.Poar2 5998 2. eras 3.095 PoPOtee 
37000 370ab | 900.08 | 029528 - & | 7?,0bar? 2 21 2,58 -— & BIH? + Oo 5.4524 > 9 H2Otee - 
37200 37206 | 968,08 9.3526 T.@bar? 6.6358 2.02098 3.0325 P.rotes 
57006 Steer | 9aa. #. 9826 PePvarz wares i) $e bd2S Totes 
960 S7éaa | 048.06 #-$$26 PeGae7z @.$208 2oATSP2 9.9325 Y.POdee 
37800 t+¥669 | 968.08 9.3828 ?, Ober? 4.9652 2, 90350 3.1325 T,7Odne 
soca se0ae | 968.06 93828 To Oaer2 0.4008 2.93t4a © 9.9525 P.7O0ee 
38400 SO27O | 968.08 9.3828 T.Ou0?2 &O538 2.05086 9.9935 ‘Pe RLY 3 
35600 seers 408.08 9.4528 ?,@nar2 6086 ’ $ 3.8325 Pe raiyY 
0400 30672 | 968.08 9.9528 TaPFearz e. Peet S.03735 §.t325 TraPGbee 
3neac senr2 | 968.040 9.5928 Y,Ouarz ©7966 3. Cetua 3.0335 P.rotee 
$9000 3007S | 000.06 $9928 - 6 v,eear2 - 1 &.0542 - 6 3.07388 2 0 3.1323 ~ 6 T.?Otwe = I 
39200 5027% | $66.00 9.9928 Tr. oder? &.ba2¢ 5.10390 5.45925 Yr, Pons 
99uee seers | 968.00 o.sare V.Cen??Z a.901 $, 53490 8.4325 T.POtes 
$4600 goe7s | 900.00 9 $378 7. Peer? weOrry 5, 10800 $9329 Yr. Poles 
eeee saTe | 000.60 9.9528 T,ouar? 9.5296 3. 100a6 $.0925 7. 7OVR6 
acne oor? | 968.08 . 3828 Yoana $.0% ee S.z2799 8.0585 T.70bne 
NM 40270 | 968,08 9.5528 Y, Oberg $.12%0 9.25850 9.1325 Totes 
bom ndave | 968.00 909528 T.9oara 5e1T20 1, 20008 ears) ¥,Potee 
a) scare | 968.08 o.3$2a PUNE) $.2226 3.52576 9.1925 T,7Otee 
40860 0600 | 08,08 05528 y,@eera Soarss 1, 333e8 y.1sas V,761ee 
a 1e00 aleel | 008.08 @.9928 - 6 Vieoner2 - 5 $. 0202 5.98476 6 0 $1993 - 6 V.7olee «1 
alane ulzez | 908.06 9.3326 ' 3 Pa! 4. 1824 Y,701ee 
anes uteay | 908,00 29878 S.asver 5.975 V. POs 
8180 uloes | 068.68 @.$826 3.n835t 3.1525 y.POteS 
uleee wees | 068.08 9.3828 3,98uen 3.1525 Tr. Toke 
& azees | 408.08 29598 $.45207 3.1925 FotQtee 
82200 azzee | 066.00 @.5328 5.58728 $.0325 T.Vonee 
87000 wzeee | 966.08 0.5928 S.azres 9.0534 r,totwe 
07600 ego? 900.00 9.3426 P,0earz 3.03007 3.0525 PePOtee 
92008 azesa $68.60 @-9926 7, 006?2 9.6033 4.60220 $. 0525 T.roneg 
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TABLE UI -- Continued 
GEOMETRIC ALTITUGE, ENGLISH UNITS 9, eg aca 


} 
962.92 o. 7000 @.teore aahiee? 
901.60 ve7et2 - 6 Go bsert «3 §.0te$ + & Zeurrar 6 6 sted = 6 T0078 = 1 
' oat.e4 *. 1200 O.)20T2 suze 2h paro d.ataa Pears 
L ong! %. eae @.taarz $0307 Pabortt $2002 
' 900.56 Partly Oder? $.0Ste 288055 3.2005 
j 80. te e.fsaa O.tiorz $.80$2 2.69701 3.2080 ; 
\ ore. te . Ted2 O.190r2 3.0750 2.beeSt $.2032 : 
‘ $3406 38ha0 | 970,22 $7980 6.0007! 9.0908 2247203 3.205 Bo. 
98700 tone | 7a, 08 .9eor e.overt 3.0087 2.27988 tte i 
[ sstoo S975 | srosay ve lad 6.00070 2.9006 zener 9. 0992 . 
‘ 93000 a9ees | O7t. oe ries #08089 9.0226 PRCT Es) $, 1926 P.oavos a 
f yeogo 25005 | Ov7.s2 e.roet +6 O.0reee - 1 9.03be ~ & 2S2b2 6 0 9.1009 + 6 Tabeaee - : 
Jeyoo ShOed | OFPLOD ¥.70t8 .0egee rralyes 2051008 4.1879 709995 £ 
yn200 Sutee | 970.65 e.onas @.06208 3.9507 Resi rre ary} y.aatet ae 
} sudo Seaes | vra.zt e.enrs 0.05602 5.9109 2052588 9.3019 7.02268 i 
| Sendo SaSes | OPs.e? #.4001 @.04006 5.903) 2039928 go arez tures? * 
' $8400 Saeed | OFS, 98 9.0728 6.Cba$e 3.9088 7.98108 $. thee reagerT H 
i $8400 fases | 7a.9o O.dote 6.09855 &.GOFP 2.48090 a esy P.eg8a2 a 
| gn P00 Dabea | PTe.bs 9. bS00 @.09252 & 0200 2.$307e sores Y.190er 4 
: 46900 Bufed | 9¥0,02 Foote @.02009 4.0328 2. Seeee $. bebe 7.00002 H 
38906 Seana | ors.4e Ho base 02005 a Gaee 2.59255 5. 1639 reress? ty 
i 39006 Seont | Ord. te 9.6908 - 6 O.Otuad = + R.OST9 ~ @ 2.50050 ¢ 6 $.10393 = 6 r.prtes ~ 
; 55206 Bhyet | OF20g? rere? 8.00258 &.G825 2.49000 $0 1370 r.7e501 
; 35000 35900 | oP. ge @.00rs 7.99025 e.lere 2041260 $920 P.tsare 
: saaoe 19530 | ora. ut 905930 reerans a. 1988 2.62888 $0 1078 roraren 
1 gseoe sarse | Gag.es 9.3706 t-96008 os $$e4 2.68520 3.5018 TaYgess 
s8ese 48, Fe Oe Se 1.95505 2 1836 2200170 ' Petites 
34200 sors? | eas.ce $.38a08 teeare ®oztes 2.68009 3.4825 Troe 
sano sasst | 009.00 909520 Po9eer2 9.4840 2.70029 4.0985 T.tosee 
94090 30334 | 968.06 @. $928 TePegre eater 2.73958 9.0825 Vilotee 
i seo $o78% | 060.08 9.5578 | PeMeerz OTe] SBA 888s. 4 tpt -— fe 
' 57000 soeSe | 946.08 esse ~ 6 PeOeErZ ~ | w.5702 - & 7.70510 6 0 3.1925 - 6 PoPoiee » t 
t 37200 a7430 | 008,00 #9828 Fo Pner? eoeots Py $.9525 P.T01Re 
' S706 grass €.9528 F.9ahtZ 4, 063¢ Zo 82008 g.t4as F.totee 
| 97006 s7s42 e,$826 %,%eat2 &, $008 2.04636 9.1923 P.oYotee 
4 gree S7752 ©.3526 Po@ear2 8.4902 | 2.89ser 9.9925 T.7Otke 
! 98906 gress 9.3528 P. Pane? er deng 2092582 s.98u8 tr. tose 
saree se 9.9520 7.Oeu7? 0382 7. Oug—e 5.0825 Feloiee 
: $anoo sogae o.9520 Tet &,eeze 2. ¢8e98 8.93925 r.70the 
i 59060 Segze 9.5528 e.rare 3.00694 3.432% 7. Totes 
i seaco istas 2 $$20 array 6.03802 $1325 Tr. Pathe 
kg 
! 10006 yeoaT WeS528 ~ 6 -t e.eles- 4 S.6aste s 0 9.0985 - 6 7.fotee ~ 
| $0200 90026 9.5528 a bast 3.09065 5.0528 
f $0000 30526 9.9928 e625 $. taeet Is 
$9608 segas 9.5528 a 999e $.tSeue 9.1985 
9a S072 9.9528 S078 9.18089 3.0985 
86000 39923 9.9920 4.0557 9.2150 3.9329 
40208 aonas o.39re 5.105 $.20ea! 5.03925 
eenee essa 9.8528 $.1998 3.27704 a.08e5 
acece aesat 4.5828 7, 9earz £.2081 5.50046 PraE YS 
; 80600 wor20 9.5520 1 Ober? $.2a831 A. 58102 5.1924 r,70Ibe 
: eyo0e ageze #29928 - 6 PeOrerz = 1 $.400r - & 5.87917 © 6 $1825 - 6 7.70086 
! at26¢ one 29320 7, 9uer? Su 8507 $.00%02 ¥.7otne 
uiece esta 9.4926 P,Oae?Z $.u0e2 S.uase r.Yotee 
anece aise? #29536 P,@uerz $.0Se2 dieting Pe Paes 
61800 wirte @. $520 * Se3N0? 3.30066 PeTOtee 
w7000 arele o.9528 $. $637 3.39850 arity) 
62200 w20ts onze S.ose 6.97202 r.TO1ee 
¥2008 erste @.3820 5.0708 3.00640 T.Fotes 
62000 oases $528 $.7ate Scbhlen 7, 70106 
azece e272 | €se.00 o,9930 5. 16e0 9.60072 Yr. YOtee 
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306 TABLE YT. — Continued 
GEOPOTENTIAL ALTITUDE, ENGLISH UNITS 
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9. $526 
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9.55928 
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9.3828 
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9.3820 
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9.5920 
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P.Phar? 
Tebante 
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1. Obata 
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Ts Wentz 
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P.ObeT? 
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7,9baT? 
Tabare 
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Tear? 
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T.PRRT2 
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T.9aev2 
VoPRHTZ 
T.HeeT? 
7.O4e72 
T.PReT2 
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7.00072 
7.90072 


ToGbnr2 
TeHeuyt 
T, eT? 
T.Ganr2 
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P.OReT? 
?.00ut2 
T.bar2 
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T.oaar? 
7.OaaT2 
TeORRT2 
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T.oeaT2 
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@.asrt 
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1.0366 
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tn Sabaa 
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4.08715 
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0.85300 
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TeTOMbe 
7006 
T.TOtee 
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T.T0twe 
T.totee 
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Y.70Re 
r.T0tne 
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T.POlee 
rePdiee 
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r.TOtee 


T.7Qtee 
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V.TQlne 
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V.tOtne 
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r.TOlee 
T.POotne 
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Altitude Spas Coefficient of viscosity Kinematic viscosity Thermo! conductivity | 


T é 


tt [zt |. os H, ads 7, a k, 
‘ ft sec"ib ft’ sect Ho ft? sec’! Btu tt vec Wear’ 


any 


§9090 sete? 968.08 9.3320 - @ r,@bartz - 3 1,267 + 3 3.93825 Y.70086 = 1 
84206 $9540 | 908.08 9.5520 7, 98872 v.2tee 3.1525 ?.70lee 
rant Seara | 968.08 #9328 T.9aarz 1.2892 5, 0325 vr. Totes 
59060 servi 968.08 9.5526 Pr. Ober? 1.9017 3.3323 T.7Othe 
$9600 S9erz 60.08 o. S528 T.beT2 Vedas 5.5325 Titures 
aocce e073 | 388.06 #3508 Fe GeUtTZ 2.3870 Lease) t. totes 
¥ e0z00 6057s | 968.08 0.5528 1. Gee72 1.5590 w.S2ies 301325 T.701%a 
£0569 60575 | 968.08 9.5528 F.9ant2 1.9527 a.405358 3.2325 T.7o1n6 
49000 eo7TT 968.68 9.5528 r.9uut? 1, 3858 6. 68d 3.1325 7.70the 
00000 oce7Te | 968.08 v.SSz8 + .9bbT2 1.3796 B.1tose 3.94928 T.2OTKS 
etyre e ey =6 onnt2 = t 1. 9023 - . ’ . e. 
atese tT 900.08 $826 t t 3073 +] 0.85504 3, 4525 P.T0te b] 
#5200 e130 908.08 9.9528 T, dante yahOST 6.059 3.1325 V.TOtRe 
rars.t erses | ¢ea.c8 #5526 T.eear? 1, e1ss 9.02695 3.1325 TeTetee 
6)e00 1783 | 908.08 . 5828 ToOONT2 9,030 Oot tebe 509925 P10 
erece O2084 | 7a. 0 2,5528 2, be F2 ead FuoRGTtt 3, 4585 P.totes 
62000 o2ses | 900.00 9920 Pr. Pear? 1. 6e08 29106 3, 1825 T,TO0IKG 
62200 7386 | 948.08 905528 Tebut2 b.mree @. 10080 3.1925 T.10tee 
62400 e250? | 948.08 9.5528 THaat]2 1.8892 Peatiad $.4325 P.TOlas 
62400 o2ree 9.5528 TP. Phar? 1.5056 o. $0269 3.1825 To7O1ee 
42800 62496 9.$528 T.ut2 t.Stet 9.63526 3.0323 TeTO1bs 
#3000 osrel 9.5520 - 6 7.9We72 = 1 1.5320 + 3 @.17%852 3.1925 T.1Olee - 1 
63200 65302 9.9520 Te9OOT2 1. 50r7e 9.08260 4.0324 T.101ne 
43800 65503 9.3528 T.9eurg @.937T7S §,0325 T.VGlae 
63400 63705 9.5526 T.Oher2 1.00537 + 1 5.0325 T.701Kd 
43800 3006 9.9528 T.Puer2 1.03307 9.1325 TePO1RE 
68000 enter? $.$528 T.Guar2 1.022805 9.1925 T.FOtKE 
64200 ousea 9.5528 7. Obe?2 Y-O827S 3.1328 T.TOthS 
ohnd0 64000 9.8528 T.9uer2 t.onart 3.1325 TePOMNS 
68400 64001 9.5528 T.9uer2 1.08278 9.03925 TaT0VK6 
oy800 65002 @.3528 T.PeeT2 1.06295 5o 0925 reraing 
e5006 4$203 9.55278 - 6 T,9euT2 - 3 - 3 1.07321 3.9325 TeTOING = 9 
$5200 65408 ©5528 Te9eH72 1.00350 5.432 TOURS 
65400 05006 9.5526 7.9b0T? 1.09805 3.0375 Ve TOVKS 
65400 $5807 9.5528 T.Oeut2 Vo.10met 5.93925 7.70166 
6saoc 66008 @.5500 7.9nons 1.yisat So0355 +e ?OSS82 
46600 66210 ¥eS57t 1.00033 1092717 3et3bt 7.70538 
46200 oontl 9.5598 7.95018 1.18863 5. 19R6 T.TOPSY 
66400 6652 @,5616 7.9$205 1.13022 3.1358 T.709K0 
o4000 0013 | 900.7% 4.3639 Y.95305 Pal 32) 3.3306 TeTibasd 
#6000 e701$ 966.88 9.5061 7.95580 +.@eSS 1.07372 $..937% Teo713K5S 
#7006 oT216 949.02 o.56ab ~ 2 Presto? = 1 1.8682 - 3 1.10568 3e 1382 7T.71Sh8 ~ 1 
@7200 erei? 909.15 9.5706 7.05956 1,965" 1.59770 } $etaet TeTITSt 
oTe00 orere 960.29 2.9729 T.9otay 1.9023 1.20086 i 3.1380 ToTH9SS 
07600 67820 | 969.53 9.5781 7.96320 1.9216 1.22215 3.1807 7.72158 
7800 88021 | 969.56 9.S7Th 796505 1,900) 1.23058 30 1MTS 7.72388 
. 4eoc0 60222 | 908.76 5796 7.96702 1.9608 1.20708 3. eas T.72S01 
f eez0c OONZ4 | 260.83 9.5808 7.90689 1.9007 1oa5073 3. 192 7, 72Tbe 
2 | #8400 otn2t | 749,97 veS8ut T.070TS 2.0008 1.27251 3, $460 7.72968 
| : 40400 oee2@ | 470,10 9.9863 7.97263 2.0211 1,28Sb) Paty) T.THe9 
, atsoo evoze | 970.26 $800 7.07850 32,0819 | 12298ee _ Bad Se.- - We PSST | 
. | 61000 ee2zze | 979.38 9.9900 - 6 7.97658 - 1 2.0622 - 3 t.30160 3,1hO$ - 6 7.75578 - 1 
ay 69500 69630 | 970.55 9.5039 7.07823 2.0831 1.32800 3. UePS T.TSTIT 
f 69 00 09652 | 970.65 9.3953 7.98010 2.4082 1.33031 3.1881 7.78079 
¢ : 49400 9833 | 070.78 9, 9076 790197 2.9255 1.35386 3. eee 7.76102 
646800 70034 | 970,02 0.5008 7.06368 ral ig 1.36556 36 1b96 7.70388 
T0069 T0238 | 913.06 9.6021 7.90570 2.9080 1.37036 5.1506 v.7eSay 
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t . 71860 Toes | 972.01 0378 %.9v87T 2.3270 taaree? 3.1808 7.70008 
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H T1860 P2008 | 972.26 6225 8.00250 2.357h2 1.51000 3.1580 7, 7O60e 
; r200e raze | OF2.6) 205 6.00837 2.5981 1.92526 5,9$08 TePoatt 
i ‘ 22200 y205t | 072.55 9.8268 6.69623 2.6223 1, 58US3 §.15¢6 7.7813 
‘ t T2600 T2452 | 972.06 9.6290 8.00810 2.0aes 1.95016 3.1608 raProle 
' : 72400 7285: 472.02 9.0312 8.00996 2.07 le 1.57985 5.9013 T.r72ie 
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i 73200 T3e5a | O73.23 4.6380 6.01585 2.9408 tales 3.9638 7.7782S 
i 975.36 9.4002 6.01782 205726 1.65697 Je TOs 7.78027 
! } 973.50 828 0.71928 2.5985 1.69260 5. toSs 7, 78230 
973.63 bbe? 02114 2.0246 Veeetar 3.662 T.76832 
r37T Cry 6.0230) 2.6510 1.60007 3.9671 7. ?PRbSe 
#75.00 9.0692 8.02667 teeTT? 1.70303 3, 10Te 7.70856 
OTe. Ob Pyar) 6.02673 2.7006 1.72006 3. tear 7, 79059 
eTeei? 9.65548 8.02859 2.73516 1.757ee ei O9S 1.79261 
o7e. 3! 9.0550 B.030e6 2.rsey V.75n92 361703 TePdaes 
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Thermal conductivity 


k, Felt 
BTU Tt sec"renr! ko 


$9000 sense | 968.00 #5928 - 6 V.@me?2 = 1 V.75Re é T.POIRe ~ 1 
$9200 $0Ga2 | 908,08 5508 TOeeta 1. dee? 0.08802 S. 18a PeTEIO6 
Senco Sv231 | 968.08 6.5528 1. duut2 \.aree 0.9395% 3.03925 T.TOthe 
99600 s9eso | 968,08 0.5528 T.Oeera r.2ett 6.24150 5.1325 TeTOlee 
$9000 $0029 | Gea.08 9, $928 7, Ount? $,20as 8.240346 S.$5e4 T,POtas 
0000 $o0z8 | Fat.on 9.5528 T.ent2 1.3380 . 30906 3.1825 PeVOtas 
e0700 #oo7? | @68.08 9.8828 1,072 +9267 $.eso3e 5.13923 PPeCIEYY 
0009 eo2z6 | 908,08 9.5526 1.Ouar? teste 0.495051 9.9925 Vo tetes 
66600 60nge | $08.68 9.9926 TPOeTZ 1.3503 O.6)3e8 §.1895 To TOtbe 
80800 acazs | 906,08 4.9526 Yuet? 4o505 $.0065S 01825 rPeriiy 


01000 e0b22 | 900.08 9.4978 =~ 8 ?. Gaunt? - 3 erage S.77848 + 0 3.0925 + 6 V.%dine ~ 4 
41200 8102) | 968,08 9.8528 7,0uere 1.5037 8.04508 5.9325 7. 701es 
04800 8220 | 966,00 9.5528 r.9unr? VebOrs O.9n000 3.925 TPO 
$1600 otese | 060.08 %. 9828 7. 04RT? Vanes 9103564 939525 ¥. Totes 
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61806 tert | vat, OF ¥. 5828 TeHUSTZ Tob S42 9etaite 5.4325 1, 70ins bs] 
2000 Ghote | o8.08 9.5520 7, 9uat? Ve ahao #220958 3.0325 T.701h6 “an 
#2200 02015 | 968,08 9.5928 TePeatZ Tabere e.aerte 3.193825 attr P 
42000 O22)0 | 000,08 @.3520 F.9ear2 1u7S9 9. $8708 9.9325 Te FOtRO “a : 
82600 62415 | 908.08 9.9528 ?.@enr2 1.8001 @.mm7TE 3.0925 T.VOree k 
42606 02611 | 908,08 *,.$528 VePaar2 Votes 0.50015 3.1825 T.Potee 4 . 
63000 62010 | 946.08 0.5528 - 6 ?,@ea?2 = 1 1.50@e + § 9.00001 4 0 3.1323 - 6 Te7OIRhS - F a : 
63200 #1009 | 908.08 9.5928 Te POHT2 1.5380 75276 5.9928 To 70186 4 ; 
3860 65208 | 960.08 9.5526 YoORaTZ 1.5002 9.80639 3.1925 ToVOlbe : 
834800 e3no7 | 968.08 9.$928 T.Oant2 1.5630 FoGrOFl 3.4325 7e7OtR6 : 
63400 03005 | 968.08 9.9920 Tsu ?2 1.3780 1.00343 ¢ 1 3.1325 ToTO1RE : 

| 8000 43608 | 900.08 9.8528 7. Paat2 1.5932 1.00527 Se 0525 ToTOtee - 
60206 69003 | 968.08 9.3826 7. Pont? rr 1.02300 3.3325 TeTO1RE ‘wt 

| anno ee202 | 968.08 %.5528 TPoPRRT2 12.6259 4.08282 349325 TTOme : 
68600 Obeoo | 968.08 9.5520 T pany? 1.6595 t.0e0273 501523 T.TOSe 

| oeeoo onsee | 968.08 9.3820 CePunTe 1.44982 V.0S2Pe 301528 T.7Olee 
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i 


: 63960 ou7o8 968.06 O.5528 - 6 V.PONT2 - 1 Veetttb- 2 1.00285 ¢ t 5.4825 - @ t,7018@ = + 
i $3206 60007 968.06 9.5926 T.Puat2 1,ea72 1.07305 3.1325 T.TOtks 
65300 ost9s | 968.08 9.5528 Te Peat? 1.7030 1.00335 3.1325 t. 70S 
o5 600 05508 9o8.08 9. S528 7.08872 1.707 1.09375 3.1825 7.70 
#5800 05593 | 948,08 9.5528 7.90072 9.7362 1. 10826 3.1525 Tr. TONS 
46000 65792 960.19 9.5568 7.90086 $e?537 +. 10836 3.4983 VeTO325 
46200 O5901 9e3.53 9.5970 TeOREZ2 Peaaly ¥. 12662 3.3Set 7.70525 
46%00 66188 | 9b0.N7 9.5902 7.95008 1.7093 1.93801 3. 138¢ 7.70726 
66800 oo%es | 968.60 9.5615 7.05108 1.807% 4. teest 3.9387 7.70928 
46000 66587 | 968.7% 9.5037 1.95300 $8257 4. Notes 3.1345 thee 
#7000 06745 | 968.87 9.565% - & 7.95566 - 1 Vobeet = 3% \.17286 ¢ 1 31373 - 6 7.71350 - 1 4 
47200 06984 9O9.01 9, Seu2 Te9STSzZ $.a2? 1.10870 3.1982 T.7US82 a 
67800 O7185 | 049.36 9,570u 7.99038 +,@815 1. 19606 5.1590 TeTITSS a 
t 67600 orse2 969.28 ¥.5T2? 1.06026 1.0005 be20n73 3.1590 T.TR9Ss 
o7000 o7500 | e4.01 9.978? 7.96509 Fete? to 22003 5. tu06 iPacaks 
' 60060 er77e | 049.55 9.5771 1.96895 +9390 1023526 State V.T2337 
t $8200 ores 969.68 O.579% 7.98681 1.0506 1.20806 9.1823 7.72598 
08400 O81te | 949.02 9.5019 7.96867 ' eves 1.25828 3.4831 7.72700 
48600 o037s 96.05 4.4038 7.97082 9963 1.27601 5. tase T.T2O0t 
iz 4 ogssy | O9o7e | 970.09 | @.5ea! | 7,027238 OIBN— --- 1 4 ASST - So teaF— — PeFale2— — ee 
i 69000 eOrT2 | 70.22 YoRTeze 2.0387 - 3 to20408 ¢ 5 5e1¥SS ~ 6 T.7HHO - 1 
i 69200 onrr) 970.356 t.97609 2.0592 1.30009 3. then T.73S8S 
{ 69400 OV170 | FTO.a9 7.07798 2.9800 1.82207 3.1972 T.TSTee 
69400 00966 | 70.68 T.OTR6S 2.1009 1.59608 3. 1680 7.75007 
67800 O9567 | 070.76 T.eates 2.1220 1,38962 ¢ 3.1088 7, Fate 
' 10009 O9766 | £70.90 7.08352 Ze leds 1.36306 3. ete Ta Tedee 
i 10200 e0ete | OTI.03 1.08537 2.1689 1.37490 3. 150% 7.76551 
i 70400 Tava Orriit 1.007238 2.1807 Ve 3007S 3.1813 7. %ats2 
, 79800 TO362 971.50 7.9808 222086 1.80870 3.4521 Te PaGss 
i 70860 70500 e771. ae 7,990 98 2.2306 toe100% 3.15829 7.9515 
a 
t T1000 To7se | Fl.S7 80279 2.2532 ~ § 1.83300 ¢ 1 $1537 ~ 6 7.75355 ~ ft 
r T2068 yoese eri.rt T.99R68 202738 1,eaToe 3.1545 7.73388 
' TIAGO Tiss O71, oy 7.90650 Perit bi VeBG196 5.155% T2758? 
! {1900 ¥ya55 erl.98 7.00835 2.3217 1.07663 3.3562 To PSS 
11600 T19ss er2.31 8.80020 2.3450 VobOtee 3.1570 TeTO1Se 
72000 Tits: 072,26 4.00206 2-3aes 1050439 $e 1878 7. 765900 
: 12206 7hes1 ore. 38 8.0039) 2.9022 V.S2558 3.1586 v. 7686) 
: 12400 72186 eT2,$1 6.90376 2.b162 1.$9673 35-1598 TeTOT62 
' 72600 72308 #72.65 8.00761 2.8008 VeS8292 So tous Tt. 76963 
, T2000 T2507 or2.va 3.00006 2.8008 1.Se766 Selett Peaal’ | 
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78 TABLE X - Concluded 


GEOPOTENTIAL ALTITUDE IN FEET os 9 function of PRESSURE IN INCHES OF MERCURY 
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